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FOR EWORD

This bibliography is a selection of references to

unclassified and unlimited reports in the Defense

Documentation Center's collection on ),asc2, Con ;oizioat -o

: f",, Entries were selected from references processed

into the AD data batik from January 1953 through March 1972.

Corporate Author-Monitoring Agency, Subject, Title,

Personal Author, Contract, and Report Number indexes are

incl uded.

This bibliography supersedes Report Number DDC-TAS-

70-56 dated August 1970, AD-710 460.
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DDC REPORT RInLIOGRAPHN SEARC.H CONTROL NO. /7LWI3

AD-264 455
STANFORD UNIV CALIF SIANFORD ELECTPONICS LaBS

DIRECT OBSFRVATION OF MICROWAVE-FPFQUvNCY REATS DUF

TO PHOTOMIXING OF RURY-OPTICAL-MASER MODES (U)

iv MCMURTRY*B.J.3SIEGMANrAoE.,

CONTRACT: DA36 039SC85387

MONITOR: APOSR 1350

UNCLASSIFIED REPORT

DESCRIPTORS: *MASERS, *MICROWAVFS, *PHOTOTLJnES, *RUBY,
DESIGNP LASFRS, MEASUREMENT, OPTICAL EQUIPMENT, OXIDE
CATHODES, RADIO RECEIVERS, TRAVELING WAVE TUBE5 (U)

OBSERVATIONS WFRE MADE OF MICROWAVE SIGNALS
PRODUCED BY PHOTOMIXIN. OF NEAR-NEIGHBOR AXIALMODE
COMPONENTS IN THE OUTPUT SPECTRUM OF A RUnY OPTICAL
MASER (LASER). THE OBSERVATIONS WERE MADE BY
FOCUSING THE LASER OUT UT ONTO THE OXIDE CATHODE OF

AN OPERATING 2500-4000 MC TRAVELINGWAVE TU(RE
MIXING (HETERODYNING) BETWFEN Y"HE SIMULTANFOUS,
DISCRETE ODTICAL FREOUENCIPS IN THE LASER OUTPUT
OCCURS IN THE TWI CATHODE, PRODUCING MICROWAVE
AMPLITUDE MODULATION OF YHE BEAM CURRENT. THIS
AMPLITUDE MODULATION IS AMOLIFIED IN THE HrLIX

SECTION# PRODUCING EASILY OBSERVABLE MICROWAVF
SIGNALS IN THF TWT OUTPUT. WITHIN THE TWT
BANDWIDTH, DISCRETE SIGNALS WERE OBSERVED AT 1800
PLijS OR MINUS 20p 2410 PLUG OR MINUS 3, 3000 PLUS OR
MINUS 20p AND 3600 PLUS OR MINUS 20 MC,
REPRESENTING THE 'PHOTO-PEATS' BETWEEN THTID- THROUGH

SIXTH-NEAREST NEIGHBORS TN THE LASFR-MODE SPFCTRUM.
THIS METHOD OP OBSERVATION IS A POWERFlIL TOOL FOR
STUlDY OF OPTICAL MAbFR:, AND ALSO A--AS S1GNTFICANT

IMPLICATIONS FOR COMMUNICATIONS EMPLOYTNG
MICROWAVEMODULATED LIGHT. IT VERIFIES A NUMBER OF
SUGGESTIONS FOR CONSTRUCTING MICROWAVF PHOTOTURES

OUTLINED BY THF AUTHORS AT A RFCENT CONFERENCF.

(PHYS. REV. 99:1691f lq55) (AUTHOR,' (1.0

IINCLASS;IPIFD /7LW13
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DDC REPORT BIRLIOGRAPHY SEARCH CONTROL NO. /ZLWI3

AD"-267 857
OHIO STATE UNIV RESEARCH FOUNDATION COLUMBUS ANTENNA
LAB

OCT 61 IV LONGPR.K.!
REPT. NO. 1083 11
CONTRACT: AF33 616 7081

UNCLASSIFIED REPORT

DESCRIPTORS: ABSORPTIONP AMPLIFIERS# ATTENUATION.
COMMUNICATION SYSTEMSP ELECTROMAGNETIC WAVE'St
ELECTRONICS LABORATORIES, INFRARED OPTICAL SYSTrMSt
INFRARED RADIATIONP LABORATORY EQUIPMENT, LASERSP LIGHTt
MASERSP oPrICAL EQUIPMENT, OPTICAL FILTFRSP PHYSICS
LARDRATORIFS, PROPAGATION, RUBYp SIMULATION,
SPECTROGRAPrHIC ANALYSIS. TEST FACILITIES (U)

THE DEVELOPMENT OF OPTICAL MASERS HAS RAIsFD THE
POSSIBILITY OF THEIR USE IN COMMUNICATION AND HIGH
POWER TRANSMISSION SYSTEMS. AT THE OHIO
STATE UNIVERSITY. A FACILITY WAS CONSTRUCTrD TO
MAKE MEASUREMENIS OF THE PROPAGATION EFFECTS
ASSOCIATFD WITH SUCH SYSTEMS. (AUTHOR) (U)

2
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UNCLASSIFIED

DDC REPORr BIBLIOGRAPHY SEARCH CONfROL NO, /?LWI3
AD-275 591

LOCKHEED MISSIL[S AND SPACE CO SUNNYVALE CALIF

OPTICAL COMMUNICATIONS: A RIRLIOGRAPHIC SuIRVFY OF
POSSIBLE SPACF AND TERRESTRIAL APPLICATIONS OF THE
LASER AND MASER (U)

MAR 6? IV GOLDMANNPJACK 5.;
REPT, NO. SB 62 7
CONTRACT: AF04 647 787

UNCLASSIFIED REPORT

DESCRIPTORS: *RIBLIOGRAPHIES, *L.IGHT COMMUNICATION
SYSTEMSP COMMUNICATION THFORYP LASERS, MASFRS, SPACF
ENVIRONMENTAL CONDITIONS (Wi)

THIS ANNOTATED BIBLIOGRAPHY INCLUDrS PUBLICATIONS
F-I.AS3 FROM 1959 THROUGH FRWUJY 1962. THE

SURVEY CONTAINS REFERENCES TO T1H SOLID STATF AND GAS-
EOIJS AREAS OF INVESTIGATION WHICH HAVE BEEN MADE WITH
REGARDS TO THE APPLICATION OF MASERS AND LASERS TO
OPTICAL COMMUNICATIONS. (AUTHOR) ZU)

I
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DDC REPOT BIRLIOGRAPHY SEARCH CONTROL NO. /ZLWI3

AD-284 321
TRW SPACE TECHNOLOGY LABS REDONDO REACH CALIF

ON THE PRODUCTION OF AND SCATTER PPOPAGATTON FPOM

ARTIFICIAL IRRFGULARITIFS IN THE IONOSPHERTC n-LAYER(U)

JUN 62? iV GARDNFRJOHM H.;
REPT. NO. 62 532
CONTRACT: AF19 604 8844
MONITOR: AFCRL 62 532

UNCLASSIFIED REPORT

DESCRIPTORS: *IONOSPHERE, *LASERS, *LIGHT COMMUNICATION
SYSTEMS, *MASERS• ANTENNA RADIATION PATTERNS, ANTENNAS,
COMMUNICATInN THFORY, ,)FNSITY, FLECTRONS, TNTFGRAL
TRANSFORMS, LIGHT, REFRACTIVE INDEX, RFLIAPILITY, RUBY,
,.-NALSo ULTRAHIGH F'REQUENCY (U)

THF POSSIRILITY OF UTILIZING IRREGtULARITIFS
rRODUCED IN THF IONOSPHERIC n-LAYER BY RF HEATING
OR BY INTENSE OPTICAL RADtATION FROM LASER- TO
ENHANCE FORWARD SCATTER PROPAGATION IS CONSIrERED.
IT IS SHOWN THAT, ON THE ASSUMPTION THAT A
REDIUCTION OF CLECIRON DENSITY BY A FACTOR OF TWO CAN
HU. ACHIEVCD AT 70 KM BY RF HEATING WITH A ONE
MEGAWAIT REAM OF 1 DEGREE HALF-POWFR WIDTH AS
CALCULATEn BY MOLMUD, FORWARD SCATTER PROPAGATION
WITH REDUCTION IN POWER OF ABOLIT 50 DR FROM LINE'-OP-
SIC-HT PROPAGATION CAN BE ACHIEVED FOR A DISTURBED
IONOSPHERF. IF LASERq ARE USED TO LAY OUT A
DIFFRACTION GRATING YN THE D-LAYER, SIMILAR RESULTS
MAY BE A-HIEVED WITH THE RrCEIVED POWER PROPORTIONAL
To TH• SkUARF OF THE NUMBER OF GRATING LIMFS AND WITH
TIl- ADDITIONAL POSSIBILITY OF UTILIZING HI(H-ORDER
SPFCTRA OP THE GRATING. (AUTHOR) (U)

UNCLASSIFIED /?LW13
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AD-2R6 062
ARMY RESEARCHi OFFICE WASHINGTON D C

LASER PROGRESS AND APPLICATIONS (0)

DEC 62 1v MERRILLHARRISON J.;

UNCLASSIFIED REPORT

" DESCRIPTORS: *LASERS, CHROMIUM, COMMUNICATION SYSTEMS,
GUIDANCE> ILLUMINATION, RANGE FINDING,. RETIkJA, PUBYe
SURGERY, THFORY, WELDING (U)

THE INTENSIVE LASEF 'ýFVELOIMENT IS BASED ON A
CONSIDERATION oF SCtIWALOW AND TOWN.S WHO
DETERMINED THAT UPTICAl. SNIMIJLATION COUL'L OCCUR WHFN
THE DIFFERENCE IN ENaRGY STATES EXCEEDFD A CFRTAIN
MINIMUM VALUE. THE OUTPUT D.EVEI-OPS THROUGH
EMISSION AS TIIF POIVUl'1TIOIJ OF A HIGHER ENFRGY STATF IS
STIMULATED TO RETURN TO THE GROUND LEVFL. THE
CONDITION OF OSCILLATION IS CONTROLLED BY
REFLECTIVITY OF CAVITY ENDS' THE TFMPERATURE AND THE

EFFECTIVE VOLUME. THE MODIFICATION OF THE 0 By
CHANGES IN REFLECTIVITY DJURING LASFR STIMUJLATION
PERMITS OPERATION IN A SINGLF PULSF HAVING A PEAK
POWER MORE THAN 3 MEGAWATTS WI1H HALF POWER TIME LFSS
THAN 50 NANO-SFC. THE PINK RUDY DOPED WITH .05%
CHRON IbM HAS PROVED MOST USEFUL OPERATED AS THE THREF

LEVEL LASER. IMPROVED EFFICIENCY AND O'JALITY MAY
BE ACHIEVED BY USE OF OTHFR MATERIALS. THF LASER
SOURCE IS UNIQUE OPTICALLY CIIARACTFPI7ED DY ITS
COHERENCE, MONOCHROMATICiTY AND HIGH rNERrY DFNSITY.
IT MAY BE USFFUL IN RAbF r-INnING, SPECIAL.
ILLUMINATION AND COMMUNICA) ION AND GUInANCr CONTROL;
AS A SOURCE FOR SPECIAL. SCIENTIFIC INVESTI&ATTONS; I)'
HAS ALtt PF-IY FPOlIf\D I.I S '" MICRr--WFL nlING ANr) FOR
RESTORING DETACHFD RE-TINAs IN TIC FYE. (U)

UNCLASSIFIFD /7LW1'
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DnC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-286 611
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFR OHIO

AN ASTRO-SHIP CALLS THF EARTH (SUPER-LONG nISTANCE
COMMUNICATIONS WITH A SPACE SHIP) (U)

AUG 62 iV SOKOLOVPV.A.IIVANOVYU. F.I
REPT. NO. TT 62 721

UNCLASSIFIED REPORT

DESCR!PTORS: *LIGHT COMMUNICATION SYSTEMSP *RADIO
COMMUNICATION SYSTEMS# *SPACECRAFT, AIR-TO-SURFACE,
LASERSP RUBY, SPACE COMMUNICATION SYSTEMSP SURFACE-TO-
AIR. THEORYP TRANSLATIONS (U)

IDENTIFIERS: USSR (U)

SUPER LONG-DISTANCE COMMUNICATIONS WITH SPACESHI1PS
TRANSLATION4 USSR,

6
UNCLASSIFIED /7LWI3



UNCLASSIFIED

DoC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZLW13

AD-2S6 641
ARMY RESEARCH OFFICE WASHINGTON D C

INVESTIGATIONS ON A BEAM WAVEGUIDE FOR OPTICAL
FREQUENCIES (II)

DEC 62 IV GOURAUpG*.CHRISTIANPJ.R.,

UNCLASSIFIED REPORT

DESCRIPTORS: *LASERSF *LIGHT COMMUNICATION SYSTEMSp
*WAVEGLUIDES, DIELECTRICS, ELECTROMAGNETIC LENSES, LIGHT,
LIGHT PULSES# MEASUREMENTP MICROWAVES. OPTICAL
EQUIPMENTr WAVEGUIDE IRISES (U)

A BEAM WAVEGUIDE OF 970M LENGTH WAS CONSTRIJCTFD TO
DETERMINE ITS APPLICABILITY TO THE TRANSMISSION
OF COHERENT LIGHT,

7
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UNCLASSIrIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLWl3

AD-2q3 452
PHILCO CORP BLUE BELL PA

STUDY AND INVESTIGATION OF ACQIISITION AND TRACKING
OF OPTICAL COMMUNICATION SYSTEMS (U)

NOV 62 lV ANDERSONpR.F.;
REPT. NO. TDR62 733
CONTRACT: AF33 616 8392
MONITOR: ASD TDR62 733

UNCLASSIFIED REPORT

DESCRIPTORS: *LIGHT COMMUNICATION SYSTEMS. *LUNAR
PROBES# *OPTICAL TRACKING, *SATELLITES (ARTIFICIAL).
*SPACECRAFT, AIR-TO-AIR. AIREORNEP ANALOG COMPUTERS#
COMMUNICATION EQUIPMENT, COMMUNICATION SYSTEMS, 1
COMMUNICATION THEORY. CONTROL SYSTEMS, ERRORSt IMAGE
TUBES, INTERFERENCE. LASERS. MATHEMATICAL ANALYSIS#
NUMERICAL ANALYSIS, ORBITAL TRAJECTORIES. PROBARILITY,
SATELLITE ATTITUDE, SIGNAL-TO-NOISE RATICt SOLAR
RADIATION& SOLAR SYSTEMS# SPACE COMMUNICATION SYSTEMS,
SPACE ENVIRONMENTAL CONDITIONS, STAR TRACKERS, STARS.
SUN (U)

ACOUISITION AND TRACKING AS APPLIM TO
RFP5F3E31JAT F: OPTICAL COMMUNICATION SYSTEMS ARE
STUDIED. THE TWO HW(YFHEICAL COMMUNICATION LINKS
CONSIDERED WERE BETWEENAN EARTH-ORBITING SATELLITE
AND A MOON-ORBITING SATELLITz. AND BETWEEN AvN EARTH-
ORBITING SATELLITE AND A CISLUNAR SPACE VFHICLE.
THE RESULTS SHOW THAT ACQUISITION AND TRACKING ARE
FEASIBLE. THE STUDY INCLUDES A TYPICAL SYSTEM
DESIGN BASED ON THE USE OF A LASER COMMUNICATION ThAN-
SMITTER. THIS SUBSYSTEM UTILIZES A FIVE-MOTOR
GIMBAL CONFIGURATION WHICH MOUNTS THE OPTICAL
SYSTEMS AND SENSORS THAT PERFORM THE FAR-BODY
TRACKING FUNCTION AND THE ACQUISITION AND TRACKING
OF THE COMMUNICATION RFAM. AN IMAGE TUBE IS USED
AS TIM ACQUISITION SENSOR IN ORDER TO OBTAIN HTGH
SCANNING PATES. THF TRACkjlM SENSOR DESIGN IS
BASED ON STATE-OP-THE-ART STAR TRACKER AND UTILIZES
A MULTIPLIER PHOTOTUBE. (AUTHOR) (U)

8

UNCLASSIFIED /ZLW1•



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZLWI3

AD-407 612
ILLINOIS UNIV URBANA

STUDY OF MODULATION AND DETECTING OF COHEPFNT
OPTICAL RADIATION. (U)

DESCRIPTIVE NOTE: FINAL SUMMARY REPT.
FEB 63 2P HOLSHOUSERen. F, i

CONTRACT: AF-AFOSR-62-250
PROJ: AF-9767
TASK: 976702
MONITOR: AFOSR 4812

UNCLASSIFIED RFPORT

DESCRIPTORS: *MICROWAVES, *MICROWAVF EQUIP MENT,
LIQUIDSt DIFLECTRICSt CARRON COMPOUNDS,
SULFIDES, MICROWAVE FREQUFNCY, DETECTION,
OPTICAL INSTRUMENTSP MEASUREMENT, KERR CELLcp
TEMPERATURF, LASERS' PHOTOMULTIPLIERS,
NEODYMIUMP ELECTRON MULTIPLIERSP MODULATION,
LIGHT. (U)

IDENTIFIERS: 1963. (U)

MICROWAVE-MODULATED LIGHT; FINAL SUMMARY REPT.

9
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UNCLASSIFIED

DDC RFPORT BIBLIOGRAPHY SFARCH CONTROL NO. /ZLW13

AD-41 0 571
OHIO STATF UNIV COLUMPUS

ABSORPTION OF LASFR RADIATION IN THE ATMOSPHFRE,
(U)

MAY 63 150P LONGpRONALO K.;

REPT. NO. 1579-3t 3630-5237
CONTRACT: AF 33 657 10824
PROJ: 5237
TASK: 523704

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON STUDY OF MICPOWAVE
PROPAGATION.

DESCRIPTORS: (*LASERS. COMMUNICATIONS SYSTEMS).
(*ATMOSPHERE, ABSORPTION), MICROWAVE SPECTROS

COPY. SOLAR SPECTRUM. DETECTION. MEASUREMENT,
OZONE. NITROGEN COMPOUNDS, OXIDES. HELIUM GPOUp
GASES, RARE EARTH ELEMENTS, ATTENUATION. MO,,J-
LATION, OPTICAL PROPERTIES, RUBY. (U)

IDENTIFIERS: METHANF, 163. (U)

LASFR RADIATION ARSORPTION IN THE ATMOSPHERE.

10
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UNCLASSIFIED

DOC REPORT BIF1LIOGRAPHY S-ARCH CONTROL Nn, /ZLW13

AD-40 9683
AMERICAN OPTICAL CO SOUTHRRIDGE MASS

EXPERIMENTAL VERIFICATION OF SUN-POWERED LASER
TRANSMITTFP , (U)

DESCRIPTIVE NOTF. FINAL REPT., MAR 6?-MAY 6'4
AUG 6! 11OP SIMPSONPG, R. ;

CONTRACT: AF33 657 861q
PROJ: 4335
TASK: 433513
MONITOR: ASO TDR63 727

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS, DESIjN), (*COMMUNICATION SYSTEMS.
SUN), SOLAR RADIATION, THFRMAL STRES'_SES. OPTICAL
EQUIPMFNT, CALCIUM COMPOUNDS, TIINGSTATESp IMPUPITIFSv
NEODYMIUM, GLASS, RUBY, HEAT EXCHANGFRS, COOLANT PUMPS,
TENSILE PROPERTIESP OPTICAL TRAC'(INGP FIBER OPTICS (I1)

IDENTITIERS: OPTICAL TRANSMITTERSP 1963 (U)

A PROGRAM OF DESIGN AND EXPERIMENTATION LEADING TO
THE DELIVERY OF AN EXPFRIMFNTAL MODEL OF A SUN-
POWERED LASER TRANSMITTER IS PRESENTED. ANALYTICAL
WORK IS PRFSENTED WHICH RESULTED IN THE CHOICE OF
ND:CAWO4 AND ND:GLASS AS CANnIrATES FOR CW

SUN--POWERED OPERATION. THE DESIGN AND FARRTCATION
OF THE TRANSMITTER MOUNIt, PUMP OPTICS AND LASP
CAVITIES IS DESCRIBED. COOLING TECHNIOIJES DEVELOPED

(PRIMARILY ORIENTEr TOWARD CAW04 ALTHOUGH
GENERALLY APPLICABLE ro ANY SOLID LASER MATERIAL
OPERiATING AT ROOM TEMPERATURF) AND THF DFSIGN OF
THE COOLING SYSTEM ARE DFTAILFD, EXPERIMENTAL
EVALIJATION OF A rjUMBFR OF IAS;ER CONFIGURATIONS OF THE
MATERIALS DISCHSSED IS PRE-ENTrTD. APPENDICES ARE
PROVIDED WHICH GIVE (1) DEFINITION AND
MEASUREMENT OF LOSS COFFFICIFNT ''S'', (2) THE
DERIVATION OF THE FIGURE OF MERIT ''G'' FOR A 4-
LEVEL. SY';TFM RASED ON OUAt.jTITIES Bp THE GAIN
COEFFICIENT FOR LIGHT IN A LA•SER AND ''S',. (3)
THE DERIVATION OF THE" GAIN C.)EFFICIFNT BETHP (4)
THE METtHOD OF CALCULATION OF THE POWER OUTPUT OF A
CW LASER OcCILLATOPP (9) TilE MrTHOD USED TN
OBTAININJG THERMAL CONDULCTIVITY MEASURFMENTS AND
(6) A DESCPIPTTON OF THE ORIGINAL. ROOM
Tt-.,IF'LHAIUR!: 1'ýt.kAIIJN OF GLA'-5 LA•--HS. FINALLYT
RECOMMFNDATiONS ARF GIVEFr FOR 'UTURF INVFSTIGATIONS
OF .UN-POWrpREf LASER OP[RhrTID)N. (AUTHOR) (U)

11
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AD-422 511
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

INFRARED AND VISIBLE LIGHT EMISSION FROM
FORWARDBIASED P-N JUNCTIONS, (U)

43 lOP REDIKEPR. H. 3

UNCLASSIFIED REPORT
REPRINT FROM SOLID/STATE/DFSIGNP PP, 3-12PAUG 63,
(COPIES NOT SUPPLIED RY DDC)

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*SEMICONDUCTOR DEVICES,
ELFCTROLUMTNESCENCE), (*LASFRS, SEMICONDUCTOR rFVICES).
(*L1GIGT COMMUNICATION SYSTEMS# TELEVISION FqUIPMENT)t
(•MASERS, SFMIC(NOUCTOR DEVTCES), INJECTION, DIODES
(SFMICONDUCTOR), TRANSISTORS, GALLIUM ALLOYS, ARSENIC
ALILOYS, INDIUM ALLOYS, PHOSPHORUS ALLOYS, LIGHT
TRANSMISSION, INFRARED RADIATION, SPECTRA (INFRARED)#
SPECTRA (VIsIBILF AND ULTRAVIOLET), PHOTONS (U)

I0ENTIFIFRS: 1963. REAM-OF-LIGHT TRANSISTOR (U)

EFFORTS WERE DIRECTED TOWARD S-rMICONDUCTOR DIODE
LIGHT SOIJPCF" nN SEMICONrUCTOR DIODE OTICAL ,,ASJE-l

(LASF.RS) WHiICH ARE THE FIRST PRACTICAL DEVTCES IN
A NEW FIELD FOR SEMICONDUCTOR DEVICES THAT INVOLVES
"Tjw' F:FFICTr-NT CONVFR-SION OF ELECTRICAL ENERGY INTO
"NFRARED AND VISIBLE LIGHT. IN THE FIRST PART OF
Th•uS PAPER GAAS DIODFS WILL RE DESCRIBED WHICH
PRODUCE INCOHERENT INFRARED RADIATION WITH HIGH
EFFICIENCY AS ORIGINAI-LY ANNOUNCED BY KEYFS AND
QUIST. INCntEHERFT RADIATION, RADIATION SUCH AS
IS OBTAiNEfl FROM LIGHT BULBS AND FROM SPAPK (,AP
TRAfJSM1TTFPS, H•A. MANY DISADVANTAGFS AS COMPARED TO
COHERENi PADIATION SUC'H AS IS NOW USEr IN RADIO AND
P-ADAR. ON THF 0THý-.i Himfo, INCOHERENT RADIATION CAN
BE USE[ IN MANY APPLICATIONS AND I WILL DESCRIBE
[ALOW AN rYP[RTMErJT IN WHICH A'JDIO AND VIDEO SIGNALS
HAVE BEEN TRANcMITTED XO MILE'S ON A BEAM OF THL
ITNCOHERENT INFRARED PAIIIATION EMITTED BY A GAAS
DIODF. MAI' FR r)IODE(., WILL THEN RE DESCRIBED:
GAAS DIODES AND INAS DIODFS WHICH FMIT
COHERENT TNFRARED RADIATION, AND GAASXPI-X
DIODES WHICH EMIT COHERENT VISIBLE RADIATION,
(AUTHOR) (UW

12
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-4P5 126
ARMY ELECTRONICS LABS FORT MONMOUTH N J

DIRECT MODULATION OF A HF-NE GAS LASER, (U)

MAR 61 2P SCIIELF, J. ;ROLMARCICHJ,

J.

r UNCLASSIFIED REPORT
REPRINT FROM PPOCFFDINnS OF THE IEEE, PP. Q4O-941o
JUNE 63. (COPIES NOT SUPPLIEn BY DDC)

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASFRSP GASE,), HELIUMr NEON* MODULATIONP
DISCHARGE TUBES. IMAGE TUBES# ELECTRODES (U)

IDENTIFIERS: 1963v PHOTODIODES (0)I U

|113

I IJNCLASSIFIED /7LW13S



UNCLASSIFIED

DPC REPORT BIRLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AL>-434 378
ITT COMMUNICATION SYSTEMS INC PARAMUS N J

APPLICABILITY OF LASER TECHNIQUES, (U)

MAR 64 SOP LITCHMANPW. S.
REPT. NO. 6'4TR579
CONTPACT: AP19 628 3358
MONITOR: ESD TDR64 249

UNCLASSIFIED REPORT

SUPPLE~iENTARY NOTE:

DESCP1I'TORS: (*LASERSt COMMUJNICATION SYSTEMS), LIGHT
TRANSMTISSIOrN. MODULATTON, DFTFCTION# LIGHT COMMUNICATION
SYSTEMS#* SLIPRFAC ir-TO -SURF~ACE. SURrACE-TO-SPACE, SPACE-TO-
SPACE, SPACF-TO-SURFACEF DETECTORS@ MAGNETO--OPT7C
Eý'FFCTt MODU)LATORS, INITFRrEROMETERSt ELECTROOPTICAL
PHOTOGRAPHY, PROPAGATIONP MATERIALS, FREQUEFNCYP OPTICAL.
EQUIPMENT, OP)TICAL EQU)IPMENT COMPONFNTS (U)
IDENTIFIERS: POCKET CFTLLSv flEMOflULATIONt FARADAY
CFFECT, COTTON-MOUION EFFECT, POCKEL'S EFFECTP 1964 (U)

LASER COMM11NIC6TION TrrHNIOUFS ARE PRESENTFOD THIAT
CAN BE INTEGRiJTLU INTO THE AIRCOM SYSTEM To SATISFY
UNMET CURPrN'T AND rSTIMATEO FUTURE AF REQIUTREMFNTIS.
THEF ADVENT OF THE LASER HAS AROUSED GREAT TNTERFST
AMONG COMMUNICATION ENGINEERS, 'ECAIISE IT AFFORDS USE
OF A NEW SPECTRUM MILLIONS OF MEGACYCLFS WIDE.
ALTHOUGH THE LASER WILL HAVE A GREAT IMPACT IN
CERTAIN ARrAS OF COMMUNICATIONS TECHNOLOGYP ITS
PCTEtJTIAL IN ANY SPECIFIC AREA MUST OF CARPFULLY
EVAL.UATED. (AUITHOR) (U)
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AO-1462 ?145
REDOSTONE SCIENTIFIC INFORMATION CENTER RED)STONE ARSENAL
ALA

LASERSt (U)

APR 614 4i2P CARASPGLJS Jo
REPT. NO. PcTC-195

UNCLASSIFIED RFPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERSP RIBLIOGRAPHIES),
(*RIBLIOGRAPHIESt LASERS), REVIFWSP RURY. MFDICAL
RESFARCHP DFlTECTIONP COMMtUNICATTION SYSTFMS, GUIDTANCE'0
MANU1FACTURING METHOnSr FinFR orTICSt GALLIUM ALLOYSP
INrtiUm ALLOYS. SILICON ALLOYSt ARSENIDES, PHOSPHII)ESt
ANTIMONY ALLOYS. CRYOGENJICS, PUMPING, (CLECTPON!CS)p
FRF7QUENC Y (U)
IDENTIFIERS: OPTICAL, PUMPING, FOUP-LEVEL LASERS, GAS
LASrRSP LIOIuID LASFRSP SEMICONDUCTOR LASERS, SOLIO
STATE LASERS (U)

THIS STATF-.OF-THE-ART SURVF'I' CONSISTS OP TWO
SECTIONS, A TFrHNICAL SUMMARY AND A BIRLIOGRAPHY.
ALTHOUGH THE BIBLIOGRAPHY, WHICH CONSISTS OF~ 125
REFERENCES, AND COVERS THE rPEIOD OF 1 JANuJARY 1963
To 31 DECEMBER 1963 DEALS MOSTLY WTTH THE SUpJFCT
OF LASER PUMPINGe THE SUMMARY REVIEWS OTHFR TOPICS OF
LAS;ER TECHNOLOGY INCLUDING A OESCRIPTION OF THE
VARIOUS TYPES OF LASERS AND THFIR POTENTIAL
APPLICATIONS. (AUTHOR) (U)
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DDC REPORT BInLIOGRAPHY SFARCH CONTROL NO. /ZLW13

AD-466 031
DAYTON UNIV OHTO RFSEARCH INST

ATMOSPHERIC PROPAGATION STUDIES AT OPTICAL,
MILLIMFTER, AND MICROWAVE FREQIUENCIES. PART II. THE
MECHANISM OF SCINTILLATION. (U)

DESCRIPTIVE NOTE: REPT. FOR 1 JAN 64-20 JAN 65p
MAR 65 20P TAYLORPAUL Be

CONTRACT: AF33 615 1265
PROJ: 4062
TASK: 02
MONITOR: AL TR-65-79-PT. 2

UNCL.ASSITFIED REPORT

SUPPLEMENTARY NOTE:

DESCPIPTORS: (*MICROWAVESP PROPAGATION),
(,MILLIMETFTR WAVES, PROPAGATION)p (*LASERSP
PROnAGATION), LIGHT TRANSMiSSION, RADIO
TRANJSMISSIoN, VISIBILITY, LIGHT, MEASURFMFNT,
ATMOSPHERIC MOTION, OPTICAL IMAGES, REFRACTION,
IONOSPHERE, ANALYSIS (0)

IDFNTI7rERS: .'TNTILLATT.IO, CLU)

THF SCINTILLATION OF NrCrIVED SIGNALS PROPAGATED
THROUGH SOMF TFN MILFS OF ATMOSPHERE ON NARROW BEAMS
(ONE AT AN OPTICAL FRFOUENCY, THE OTHER AT A
MICROWAVE FREOGIFNCY) HAVY REEN RFPnRTFO IT PART
I. THE PRrSFNT REPORT PEVIEWS SEVERAL EXPLANATIONS
WHICH MIGHT ACCOUNT FOP THF PHENOMENA. IT IS POUND
THAT THE SCINTILLATION OBSFRVED IN TH" MICPOWAVE
SIGNAL IS HOT OUT OF LINE WITH THE STATISTICAL
THFEORIFS Or PF,'OPA3ATION THROUGH A RANDOMLY
HOMOGENEOUS ATMO:BPHERE WHTCH HAVE BEEN PROPOS" , ny
OTHERS. HOWEVFRP A PRECISE DESCRIPTION OF THE
MECHANISM IS STILL WANTING. THE SCINTILLATION
OBSERVED IN THU OPTICAL SIGNAL IS MORE VIOLENT THAN
ANY PREVIOUSLY REPORTER, AND SHOWS CHARACTERISTICS AT
VARIANCE WITH THE STATISTICAL THEORIES OF THF
ATMOSPHERF PQ'ESFNTFD IN THF LITERATURE--NAMELY, IN
THE OCCURRFNCF OF SHORT TNTENSF BURSTS OF SIGNAL
SUPERIMPOSED ON A LOW-LEVEL RANDOMLY FLUCTUATING
BACKGROUND. SCINTILLATrON IN ANALOGOUS PHENOMENA,
ESPECIALLY THAT OF RADIO AND OPTICAL STARS, SHOWS
INDICATION4 OF SIMILAR TRAITS. THE SEVERAL
EXPLANATIONS WHICH HAVF BEFN PROPOSED ARE MUTLIALLY AT
VARIANCE. AND NONE STANDS UP WELL UNDER CRTTICTSM.
FIIDTP -. '- .NT. AN MISL . TUDY iS REOUIRFD IF A
TENABLE EXPLANATION IS TO RE ESTARLISHED,
(AUTHOR) (U)
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AD-476 149 20/5
CALIFORNIA UNIV BERKEIFY ELECTRONIC!, RFSEARCH LAB

LASER ARRAYS. U

DESURIPTIVE NOTE: RESEARCH REPT.,
JUL 69 44P GIBSONPJAMEq CLARK I

i REPT, NO. FPL-65-21
COTAT Ar-AFOSR-13q-64, AF-AFOSR-13q-65

PROJ: AF-4751
MONITOR: APOSR 66-040?

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, *ANTFNNA ARRAYS), ANTENNA
CONFIGURATIONS. ANTENNA RADIATION PATTERNSP SPACE
COMMUNICATTON SYSTEMS? POLARIZATION, MATHEMATICAL
ANALYSIS (U)

IDENTIFIERS: LINEAR BROADSIfE ARRAYS. DOLPH-

TCHFBYSCHEPF ARRAYS, UNFQUALLY SPACFn ARRAYS,
SINGLE RING ARRAYS (U)

THIS PAPER DEALS wITH THE APPLICA!TON OF VAR.IOUS
TYPES OF ARRAY TECHNIQUES. THE LASFR IS ASSUMED TO
HAVE A GAUSSIAN FIELD DISTRIBUTION AT ITS APERTURE,

AND ITS FAR FIELD PATTERN IS DFVELOPED FROM THIS
APERTURE PATTERN. THE LINEAR BROADSIDE ARPAY
FACTOR IS APPLIED TO BOTH THE GAUSSIAN ELEMENT
PATTERN AND TO AN ELEMENT CONSISTING OF A CIRCULAR

APERTURE UNIFORMLY ILLUMINATED WITH A PLANE WAVE.
THE DOLPt4-TCHFRYSCHEFF AND) BINOMIAL AMPLITt.IDE
DISTRIBUTION APRAY FACTORS ARE APPLIED TO THE
GAUSSIAN FLEMENT PATTERN TO REDUCE SIDELORF LFVELS
WITH EQUAL ELF-ENT SPACING. ISHIMAPU'S TECHNIQUE
OF UNFOUAL FLEMNT SPACING IS APPLIED TO THE

GAUISSIAN ELEMENT PATTERN TO REDUCE SIDELOBES, AND
THFN TO SUPPRESS THE SECONDARY BEAM. THE HALF-POWER

REAMWIDTHS ARE CALCULATED AND COMPARED, ANn THE

CIRCULAR ARRAY I1 INVESTIGATED FOR APPLICATION TO THF
GAUSSIAN ELEMENT PATTEPN. RESULTS CONCERNING
RELATIVE SIDELOBE LEVELS AND GRATING LOSF LEVELS ARE
TARULATED AND COMPARED. CONCLUSIONS ARE MAnE
CONCERNING THF FEASIBILITY OF APPLYING ARDAY THEORY
TO LASERS WITH ELEMENT SPACINGS OF HUNDREDS OF

WAVELFNGTHS. (AUTHOR) (U)
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AD-601 660
ROM-E AIR 0rVELnlPMENT CFNTER GRIFFISS AFB N Y

IN-CAVITY LASER MOnULATION STuDY, (0))

MAY 6(1 P5 RIIGARIL PANTHONY D.
PROJ: DS63 q
MONITOR: R~nC TflR611 129

LJNCLASSIFIED RFPORT

SUPPLEMFNTAPY NOTE:

DESCPJPTORS: (*L-ASFPSP MODULATION), ELECTRON OPTICSt
MIRROHr-t PRISMSi (OPTICS), CPYSTALS, POTASSIUM COMPOUNnSt
PH0E- 'PtATESt OUARTZr REFRACTIVE INDFY# LIGHT
TRANSMISSION, OSCILLATIONP DISPLAY SYSTEMS (Ui)

TtiFORCTlCAL ANn EXPERIMENTAL STUD)Y WAS PFRFORMFDo TO
INVESTIGATf- A LAS-FPR MOD[JLpTIOr, TECHNIQUIE CAPABLE OF
P'ROVIDING A ILfLT' FREGIJNCY RFSPONISE OVER THE RANGE Or
30 CPS To 30l mr/S WITH A MDULATION INDEX OF 0.5 OR
GREATER. THiE TF*CHiNT0LE INVOLVEr) THE INTROmICTION
OF CONTROLLARLF LOSSFS To THE L.ASER CAVITY RY
Al TFRNATF ALT---,IMFrNT A',r kAT-ALI(7,NMENT OP Tyr CAVITY
R~f-LECTURc,. THIS w/Uý TO RE ACCOMPLISHED By
INcFYTIOU CnF AN FL-rrTRO-OPTIC PRISM IN THE CAVITY AND)
VAPYINIG TtIF Al~citL O)F nrv]ATION4 OF THE EX*T REAM PROM
THEr PRISM~ nY FLVCTrlC-ALlY CON-rPOLLTNG THE MAGNITUDF
OF lHF INLuU- OF RElRj'r,(TIOrN OF THE PRISM, THE
TRANSMISSION LOSSES, ASSOCIATED WITH THE ELPCTPOOOTIC
PRISM wE~i-F.-rXPfrRJvFNTAlLLY cOUND To RE GREATER THAN
THE GAIN OF- THF LAkSER CAVITY. THUS, OSCILLATIONS
COULD NOT RE MAMNTAlAiNVP WITH THE ELECTRO-OPTIC- PRISMI
IN TI1" CAVITY. THEý MAJOR FACTORS CONTRIBUTING TO
THE! TRANSMITSSION LOSSE;S WEPE FOUtND TO RE PRFLFCTION
LOcfSF5, AriD AN TijtiFRL--,jT f,!i~FFRlNGFNrE OF THF
CRYSTALLINEi MATER I ALS). 1PERFTINENT THEORETICAL
DISlcU(SSIONS- AND FXPEPIMENTAL RFSULTS ARE INCLt~nED- IN
THEF REPORT. (AUTHOR) (U)
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AD-6n3 004
BAIRD ATOM[C INC CAMBRIDGE MASS

EFFECT OF OPTICAL PATH IMPERFECTIONS ON FARRY-PEROT
MODULATOR PERFORMANCE. (0)

DESCRIPTIVE NOTE: RFPT. FOR 17 FEB-17 JUL 64,
64 78P DELPIANOeVINCENT eJR.;

CONTRACT: AF 33(615)-1254
PROJ: AF-4335
TASK: 433513
MONITOR: AFAL TDR-64-141

UNCLASSIcIED REPORT

SUPPLLMNFrTAPY NOTE:

DESCRIPTORS: (*MODULATORS, PERFORMANCE (ENGINFFRING)).
LASERS, LIIAT TRANSMISSION, REFRACTION. BROADBAND,
AMPLIFIERS, FREQUENCY' PROBABILITY, INTFRFEPOMETERSO
PIE7OELECTR[C CRYSTALS, SURFACE PROPERTIES. POTASSIUM
COMPOUNDS, PHOSPHATES (0I)

IDENTIFIERS: FARRY-PEROT MODULATOR, ELECTRO-OPTIC
EFFECT, POTASSIUM DIHYDROPHOSPHATE (i1)

UNDER A PREVIOUS CONTRACT, A THEORFTICAL
INVESTIGATION WAS CONDUCTED ON THE EFFECTS OF
VARIATION IN OPTICAL PATHLENGTH UPON THE PERFORMANCE
OF A FABRY-PEROT TYPE WIDERAND MODULATOR. THE
VARIATIONS CONSISTED OF STATISTICAL DISTRIBUTIONS
WITHIN OR ACROSS THE APERTURE, AND TWO PROBABILITY
DISTRIBUTIONS OF THE VARIAPLE PATHLENGTH WFRE
STUDIED: A RECTANGULPR AND A GAUSSIAN. THE
ORJECTIVE OF THE PRESFNT WORK WAS TO PROVTDE' DIRFCT
EXPERIMENTAL VFRIFICATION OF THE THEORETICAL RFSULTS
OF THE PRORABILITY SYUDY AS WELL AS TO CHARACTFRIZE
AND ACCESS THE PRESENT PERFORMANCE OF THE MODULATOR
IN ORDER TO PROVIDE GUIDANCE FOR FUTURE WORK. IT
TS SHOWN THAT THE PLANE-PARALLEL FABRY-PEROT TYPE
OF MODULATOR WILL APPROACH IDEAL THEORETICAL
PERFORMANCE ONLY FOR EXTREMELY SMALL APERTURES OF THE
ORrER OF 0.045 INCH OR LESS AND THAT THIS RESULT IS
IN ACCORDANCE WITH THE THEORETICALLY PREDICTED
PERFORMANCE. IT IS FURTHER SHOWN THAT THE MODULATOR
PERFORMANCE DEPENDS CRITICALLY UPON THE FRFQUENCY

STARILITY AND BANDWIDTH OF THE SOURCE AND THAT
FRFQUENCY DRIFTS, F SUB O GREATER THAN A FEW
MEGACYCLES WILL CAUSE LARGE FLUCTUATIONS IN THF
AVFPAGr TPANSMT'rION. (AUTHOR) (U)
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AD-603 622
CONTROL DATA CORP MELVILLE N Y TRG DIV

HETERODYNE DETFCTION IN OPTICAL COMMUNICATION. (i

DESCRIPTIVE NOTE: FINAL REPT.p
JUL. 64 307P JACOBStS. F. ;LATOIJRRETTEP

J. T. ;GOULDP,G IRABINOWIT7pP..
CONTRACT: AF30 602 2591
PROJ: 4519
TASK: 45190'9
MONITOR: RADC TDP64 130

UNCLASSIFIED REPORT

SUPPLE'lENTAPY NOTE!

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS, MOflULATION)'
(**AO~DULATIONP LIGHT COMMUNICATION Sy'STF.MS), LASERS,
7r4TFRrEROMFTERSt MIX(ERS (ELFCTRONIC),r STGNAL-TO-NCISE
RATIO, NOISE' (RADIO), LIGHT TRANSMI'510ON, REFLECTORSP
BROADRAND, AMPLIFIERS' OPTICS' MEASUREMrENT, THFORYe U
EC JATIONS(U

IDENi IFIERS: HET~ERODYNE (U)

THE~ PROPERTIrES oF OPTICAL HETERODYNE flpTECTIO' ARE
ANALYZFD AND MFASURF-D, USING A LASER AND TWYMAN-
GREEN INTERFEROMETFR* TT IS SHOWN THAT
fiFVERODYNEF AMPLIFICATION PRESERVES THE SIGNA'-TO-
1401SE RATIO IN THE DETECTED DIFFERFNCE FREOUENCY IN
THF PRESENCE OF INCOHERENT NOISE AND THAT THE
LIMITINC, NOISF OF THE' SYSTEM I; PHOTOCIJRRFNT SHOT

r~~~.SUITARILITY Oý' THIS- TECHNIQUE IS
DFEMO'jSTRAT7D FOR DIFFUSE AS WELL AS SPECULAR MIRRORS
Atln CORNER REFL.ECTORS; AS WFLL AS FLATS. VARIOUS
TECHNIQUES OF M09LULATION ARE DISCUSSED AND
DFMONS;TRATrU, INCLUJDING PHASE, AMPLITUIDE AND SINGLE-
SIflEBAND MODULATION. A METHOD IS DFVELOPED FOR THE
DEMO.D''L.!IToN OF PHASE-MODULATED LIGHT. THE
LIMiTATIONSq IMPOSED ON THE OPTICAL HETEROrYNE
TECHNIQUE RY THE TPANSMIESSON PATH CONOITIONS ARE
INVESTIGATED). SINGLE-SIDEBAND VS DOULBLE-DFTECTION
TECHNIQUES, ARF COMPARED EXPERIMENTALLY, UNDER

TURBULENT ATMOSPHERIC CONDITIONS. THE FORMFR

PROVES TO RE THE SUPERIOR TECHNIQUE. DESSKIc, AND
CONSTRFUCTTO:A OP* A FIELD INSTRUMENT EMRODYTING THIS
PRINCIPLE IS INI)lATED). 'ImUEJSES AND LTMITATIONS
OF HETERODYNE DETECTION IN OPTICAL COMMUNICATIONS#
DEMULTIPLEXING OF CHANNELS, DEMODULATION OF FM ANDI
AM, DOPPLER ANfl DISPLACEMENT MFASUPEMFNTS, AN')
LASýER CTA-ILI 7ATION ARE FDISCUSSEO. RECOMMENDATIONS
ARE MADE FOR FUTURF RE:c7ARCFI AND DEVELOPMENT. (t))

20
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AD-604 735
BEGE (J R M) CO ARLINGTON MASS

LASER BEAM ATTENUATION IN THE LOWER ATMOSPHERE, (U)

NOV 61 F6P LANGERR. M. e
REPT. NO. 6331
CONTRACT: NOBSP609

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERSv ELECTROMAGNETIC WAVFS),v
(*ELECTROMAGNETIC WAVES, ATTENUATION), (*ATMOSPHERE,
LIGHT TRANSMISSION), WAVE TRANSMISSION, CLOUDS-
REFRACTIVE INDEX, AEROSOLSr SCATTERINGP ABSORPTION,
OPTICS (U)

SMALL ANGLE SPREADING, AEROSOL SCATTERING AND
MOLECULAR ABSORPTION ARE CONSIDEREn THE IMPORTANT
MECHANISMS FOR THE WEAKENING OF A LASER BEAM IN THE
OPEN ATMOSPHERF. THREE DIFFERENT TRANSMISSION LAWS
ARE WORKED OUT FOR THFSE THREE MECHANISMS. ROTH
T1IF PHYSICAL PRINCIPLES AND THE NUMERICAL VALUES
ENCOUNTERED IN THE LOWER ATMOSPHERF ARC DISCUSSED ANn
ILLUSTRATEn. RANDOM DENSITY FLUCTUATIONS IN THE
TURBULENT ATMOSPHERE ARE DISCUSSED AS THE CAUSE OF
SMALL ANGULAR nEFLECTIONS IN A NARPOW PENCTL OF
LIGHT. BEAM ATTENUATION DUE TO ATMOSPHERIC AEROSOL
SCATTERING IS TREATED FOR AN AFROSOL SIZE
DISTRIBUTION OFSCRIBEn BY THE SUM OF TWO INVERSE
POWERS OF THE DROPLET RADII'S. LASEP BEAMS CAN HELP
FIND THE PARAMETERS OF SUCH DISTRIBUTIONS.
MOLECULAR ABSORPTION IS EXAMINED IN TERMS OF THE
NARROW INFRARFD LINES OF WATER VAPOURe AN EFFORT
IS MADE TO PRFSENT THIS DIFFICULT TOPIC IN AS SIMPLE
AND USEFUL A FORM AS IS COMPATIBLE WITH THE
OBSERVATTOb.;AL MATERIAL. THE FORMULAE ARE DFSIGNED
TO MAKE IT POSSIBLE TO ESTIMATF IN DETAIL HOW THE
ATMOSPHERF WOULD WEAKEN A LASER BEAM UNDER A WIDE
VARIETY OP CONDITIONS. IT IS FOUND THAT SOME
EFFECTS ARE SERIOUS EVFN AT SHORT PANGES Or A FEW
METERS, WHILE TN FAVOURABLE CIRCUMSTANCES, LASER
SIGNALS WOULD NOT qE DRASTICALLY ATTENUATED OUT TO
ANY PRACTIrAL DISTANCE IN THE LOWER ATMOSPHERE.
(AUTHOR) (U)
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AD-605 319
TECHNICAL OPERATIONS INC BURLINGTON MASS

INVESTIGATION OF COHERFNT OPTICAL PROPAGATION. (U)

DESCRIPTIVE NOTE: FINAL REPT.
AUG 64 64P SKINNERPT, J. 1WHITNEYFR, E.

CONTRACT: AF30 602.2619
PROJ: 4519
TASK: 45190O
MONITOR: RADC , TDR64 65

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS, LIGHT TRANSMISSION)# (*LIGHT
SIGNALS, PROPAGATION)p (*LIGHT COMMUNICATION SYSTEMSP
LASERS), WAVEGUIDES, OPTICAL EQUIPMFNT COMPONENTS,
WAVFGUIDE BENDS. ALIGNMENT, FLEXIBLY COUPLINGS, PRISMS
(OPTICS) (U)

THF REPORT DISCUSSES THE GUIDED PROPAGATION OF AN
OPTICAL SIGNAL. THE BEAM-WAVEGUIDE WAS CHOSEN FOR
CONSIDERATION BECAUSE OF ITS EXTREMELY LOW INTRINSIC
LOSS. THESE INTRINSIC LOSSES' ALONG WITH
MISALIGNMENT AND FEED LOSSES# ARE nERIVED. THE
MISALIGNMcNT LOSSES ARE HIGH. TO RFDUCF THEM, A
FLEXIBLE JOINT WAS DESIGNED THAT ALLOWS THF GUIDE TO
FLFX WITHOUT INTRODUCING PROHIBITIVE LOSSES.
ALTHOUGH MUCH WORK REMAINS TO BE DONE BEFORE A
PRACTICAL OPTICAL WAVEGUIDE FOR LONG PATHS EXISTS,
THE REPORT DEMONSTRATES THE FEASIBILITY'OF THE BEAM-
WAVEGUIDE. (AUTHOR) (U)

22
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AD-605 466
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

GAS AND LIQUID LASERS, (U)

AUG 64 8P TSENGCHAO-SHOJ II
"REPT. NO, FTD-TT-64-565

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EnITED TRANS. OF K'O HS(IFH TA
CHUNG (CHINFSE PEOPLE'S REPUBLIC) lQ63, NO. 11' P.
22-23.

DESCRIPTORS: (*LASERS, REVIEWS)p GAqES. 1IIlDS, LIGHT
COMMUNICATION SYSTEMS, CHINA (U)

A POPULARI7ED REVIFW OF THE RASIC PRINCIPLFS OF CAS
AND LIQUIn LASERS. (U)

~7 -I
H
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AD-605 478
SYLVANIA ELECTRONIC SYSTEMS-WEST MOUNTAIN VIEW CA'.IF
ELECTRONIC DEFENSE LABS

RESEARCH OF TFCHNIQUES FOR LIGHT MODULATION
DETECTION. PART I. AMPLITUDE nEMODULATORS. (U)

DESCRIPTIVE NOTE: FINAL REPT. (PART 1), 15 MAY 62-15MAY 63t
JUN 64 136P MCMURTRY PB. J. ;CAnDES

0. F. ITARG #R. ISIEGMANA. F.
CONTRACT: AF33 657 8995
PROJ: AF-4156
TASK: 415610
MONITOR: AFAL TDR-64-181-PT-1

UNCLASSIPIED REPORT

SUPPLEMENTARY NOTE: ALSO SEE AD-410 264

DESCRIPTORS: (*LIGHT, DFMODIULATION), (*AMPLTTUIDEMODULATION, LIGHT), (*PHOTOTURES, MICROWAVE EQUIPMENT),LIGHT COMMUNICATION SYSTEMS, TRAVELING WAVE TUBES,
LASERS, PROADBANDP MICROWAVE FREOUENCY,
PHOTOMULTIPLIEPS, ELECTRON GUNS, LIGHT TRANSMISSIO~N,VELOCITY, DEMODULATORS, NOISE (RADIO), FLECTRON DENSITY.PHOTOCATHODRS, DESIGN* CONSTRUCTION, TESTS (U)IDENTIFIERS: TRAVELING-WAVE MICROWAVE PHOTOTURFS (U)

THF RESULTS OF A ONE-YEAR APPLIED RESEARCH PROGRAMON THE DEMODULATION OF AMPLITUDE-MODULATEn (AM)LIGHT ARE PRESENTED. SUFFICIENT INFORMATION ISPROVIDED FOR THE DFTAILED IINOERSTANDING, flFSIGN, ANDUSE OF TRAVELING-WAVE MICROWAVE PHOTOTUBES (TWPS),THE MOST PROMISING DFTFCTO-P FOP PROADRAND-MODULATED
LIGHT. THE REPORT INCLUDES: (1) THE ITEALT7EnANALYSIS WHICH FIRS1 POINTED OUT THE MORE IMPORTANT
TWP DESIGN CONSIDERATIONS AND OPERATIrNGCHARACTERISTICS; (2) A MORE COMPLETE
COMPUTERATDED ANALYSIS WHICH GIVES DETAILFn
INFORMATION ON THE EFFECTS OF THE VARTOUJS PEAM-
CIPCUIT PARAMETERS AND OPERATING CONDITIONS, AND(3) AN ANALYSIS OF THE ELECTRON GUN REGION, WITHEMPHASIS ON VELOCITY SPREAD AND CURRENT DENSITYEFFECTS. THE RESULTS OF A CETAI!_ED EXPERIMENTALANALYSIS OF THF TWP ARE PRESENTED, PROVIDING BOTH
VEPIFICATION OF THE MORE COMPLETfT THEORETTCAL
TREATMENT AND INFORMATION ON GENERALLY-USEFUL
PHOTODETECTOR TEST TECHNIQUES, EXPERIMFNTAL nATAARE GIVEN ON SFVEIAL_ OE'rHr TYPES OF nlOTO----------

24 (0)
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AD-605 512
SYLVANIA ELECTR~ONIC SYSTEMS-WEST MOUNTAIN VIEW CALIF
ELEC'7RONIC DEFENSE LABS

RESEARCH ON TECHNIQUES FOR LIGHT MODULATION
DETECTION$ PART II: FREQUENCY DEMOnULATORS. (U)

DESCRIPTIVE NOTFE FINAL REPT. 15 MAY 63-15 MAY 64v
JUN 64 2PAMMANNPF. 0. IHARRISPS. E. I

TARG#R.;
CONTRACT: AF' 33(657)-8995t AF 0l4(695)-305
PROJ: AF-41R6
TASK! 415610
MONITOR: AFAL TDR-64-1P1-PP

LUNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: STUDY MADE IN COOPERATION WITH
STANFORD UNIV. UNDE:R CONTRACT TO AIR FORCE SYSTrMS
COMMAND. SEE ALSO AD-605 478.

DESCRIPTORS: (*LIGHT# DEMODULATION), (*FREQUENCY
MODULATION# LIGHT), (*PHASE MODULATIONP LIGHT)'
(*PHOTOTUBES, MICROWAVE EQUIPMENT)# LIGHT COMMUNICATION
SY',TDAS, REFRACTION* DISCRIMINATORS, MICROWAVE
FREQUENCYt DEMODULATORS, CRYSTALS, NOISE (RADIO)#
SIGNAL-TO-NOISE RATIOP LASERS, nROADRANno rFsIGNP
CONVýTRUCTIONP TESTS (U)
IDENTIFIERS: BIREFRINGENT DISCRIMINATORS, OPTICAL
RATIO DETECTORS, HETERODYNE DETECTION (U)

THE RESULTS OF A ONE-YEAR PROGRAM ON THE
DEMODULATION OF FREQLJENCY-MODULATEn (FM) np PHASE-
MODULATED (PM) LIGHT ARE PRESENTED. THFORETICAL
AND CYPERIMENTAL STUDIES WFRE MADE BOTH OF DTRECT
DEMODULATION AND HETERODYNF DEMODULATION. A
TECH,'IlUE FMPLOYING CONVERSION OF 97M TO AM VIA A
H3IREFRINGENT DFVICE WITH SUBSEQUENT DFTECTION BY A
TRAVELING-WAVF PHOTOTUF3E IS USFD FOR THE DEMODULATION
METHOD. THE REPORT DEALS WITH TECHNTQUFS AND
DEVICES FOR CONVERTING FM (AND PM) TO AM AT
OPTICAL F~rFQUENCIES. COMPREHENSIVE ANALYSFS AND
DISCUSSIONS ARE GIVEN ON TWO SIMPLF BIREFRINGENT
DEVICES. THE BTREFRINGENT DISCRIMINATOR A"'f THE
OPTICAL. RATIO DETECTOR' DEVICES CAPABLE OF CONVERTING
FM TO AM AND PM TO AM, RESPECTIVELY. THE
USE OF MULTICRYSTAL DEVICES, IN DEMODULATOP'r IS
TREATED. INCLUDED ARF TWO OPTICAL NETWORK
SYNTHESIS TECHNIQUES FOR RCALI71NG RIREFRTMlrrNT
D-EVICES HAVlNG ARBITRARILY SEIIOTASE
FUNCTIONS.
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AO.-605 940
UNITED AIRCRAFT CORP EAST HARTFORD CONN

ULTRASONIC CONTROL OF LASER PERFORMANCE. (U)

DESCRIPTIVE NOTE: FINAL RFPT. FOR 26 JUN 61-25 JUN 64,

SEP 64 64P DFMARIAPA. J. rDANIFLSONeG,
E. tJR.i

REPT. NO. UNAIR-C-920083-12
CONTRACT: nA19 O20AMCOI 7 OA
PROJ: IG6 22001A056 03 17

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*MODULATION, LASERS), (*LASERS# CONTROL).
(*ULTRASONTC RADIATION, LASFRS'I GLASS, IMPURITIES,
NEODYMIUM. REFRACTIVE INDEX, MECHANICAL WAVES, FEEDBACK#
TUNNELING (ELECTRONICS), STANDING WAVE RATIOS.
PERFORMANCE (ENGINEERING) (U)

THE REPORT DESCRIRES THE WORK PERFORMrD ON A
RESEARCH PROGRAM DIRECTED TOWARD DFTFRMINTNG THE
OSCILLATIc-4 CHARACrEPISTICS OF A LASER WHEN THF
REFRACTIVEz INDEX WITHIN THE FEEDBACK CAVITY IS
PERTURBED BY MEANS OF ACOUSTIC. ELECTRIC, OR MAGNETIC
FIELDS, THE LASER IS RFPRESENTFD IN TERMS OF A
SYSTEM BLOCK DIAGRAM HAVING FORWARD AND FEFIDpACK
TRANSFER FUNCTIONS WHICH CAN BE VARIED IN A PERIODIC
MANNER SO AS TO MODULATE THE OUTPUT OF THF QUANTUM
DEVICE. THE MODIFICATION OF A LASER'S FEEDBACK
TRANSFER FUNCTION BY AN ULTRASONIC-REFRACTION AND BY
AN OPTICAL-TUNNELING SHUTTFR HAS RFEN UTILIZED TO
GATE THE LASER'S OUTPIJT. EXPERIMENTS ARE REPORTED
WHICH OEMONSTRATE THAT THE PERIODIC FLUCTUATION OF
THE REFRACTIVE INDEX RESULTING FROM THE PROPAGATION
OF FOCUSED ULTRASONIC ENERGY WITHIN A SOLID STATE
LASER MEITUM CAN BF UTILIZED AS A O-SPOILFR TO GATE
THE OUTPUT OF HIGH GAIN LASERS WITHOUT THE
INTRODUCTION OF LOSSY FLEMENTS INTO THE LAqER'S
FEEDBACK PATH. IN ADDITION, EXPERIMENTS ARE
REPORTED WHICH REVEAL AN INCREASE IN THE ENERGY
OUTPUT OF A NEODYMIUM DOPED LANTHANUM THORIUM
BORATE GLASS ROD WHEN LONGITUDINAL. ACOUSTICAL
STANDING WAVES WERE PROPAGATED DOWN THE LENGTH OF THE
GLASS ROD, (AUTHOR) (U)
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AD-606 219
STANFORD UNIV CALIF MICROWAVE LAP

PHOTOMIXINs IN A BULK SEMICONDUCTOR
PHOTODETECTOR. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
AUG 64 75P WEAVERJ, N.

REPT. NO. ML-1206
CONTRACT: NONR-225(48), NSF-G-229P9
PROj: NR373 361

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SUPPORTED IN PART RY THE U. S. ARMY
SIGNAL CORPS AND U. S, AIR FORCE.

DESCRIPTORS: (*LIGHT, DEMODULATION), (*DEMODULATORS,
LIGHT), (*qrMICONDUCToR DEVICES, CRYSTAL MIXERS),
(*PHOTOELECTRIC CELLS (SEMICONDUCTOP),
PHOTOCONDUCTIVITY), SINGLE CRYSTALSt LASER', MICROWAVF
FREQUENCY, PHOTOELECTPIC EFFECT, ELFCTRICAL PROPERTIE.,
VOLTAGE, ELECTRIC CURRENTS, THEORY# MATHEMATICAL
ANALYSIS, EXPERIMENTAL O)ATA, DESIGN, CADMIUM ALLOYSP
SELENIUM ALLOYS, SILICoN, GALLIUM ALLOYS, ARSENIC
ALLOYS (U)

IDENTIFIERS: SEMICONDUCTOR PHOTODETECTORS (U)

THIS STUDY IS CONCERNED WITH BULK SEMICONDUCTORS AS
DETECTORS OF THE DIFFERENCE PREQUENCY BETWEEN TWO OR
MORE OPTICAL SIGNALS AND AS A DEMODULATOR OF
MICROWAVE AM MODULATED LIGHT, THE BASIC
EXPERIMENT CON'ISTED O MOUNTING SINGLE CRYSTALS OF
CDSEP SIP AND GAAS IN A COAXIAL MOUNT AND
ILLUMINATING THE CRYSTALS WITH THE BEAM Or SINGLE
LAqFR. .A DC 9tIS,, VOLTAGE WAS APPLIED AND THF
MICROWAVE AND DC PHOTOCUPRFNTS WFRF MEASURED AS A
FUNCTION OF LIGHT INTENSITY, BIAS VOLTAGE,TEMPERATUPF, MICROWAVE MATCH, AND THE VARIOUS CRYSTAL
SAMPLES. SOME OF THE EXPERIMENTAL PRORLEMS
ENCOUNTERED ARF DISCUSSED. AIJ OUTLINE OF THE
PERTINENT, SIMPLIFIED PHOTOCONPUCTOR IHEOPY IS
PRFSENTED ALONG WITH AN EOIQIVALENT CIRCUIT FOR THE
PHOTOnETECTOR DEVICE. ALSO, THE SEMICONDUCTOR
CAPTURE CROSS SECTION, LIFETIME, AND TRAP DENSITY IS
CALCULATED FROM THE MEASURPD VALUES OF PHOTOCURRENT.
THE BULK SFMICONDUCTOR PHOTODETECTOR IS SHOWN TO BE
A RUGGED, SIMPLE, AND INEXPENSIVE DEVICE FOR
DETECTING OPTICAL BEAT FREOUENCIFE, PAPTIVILALY AT
HiGH LiGHT LEVELS AND IN THE INFRARED. (AUTHOR)

kU)
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AD-607 487
NAVAL RESEARCH LAB WASHINGTON D C

EXPERIMENTAL OBSERVATIONS OF FORWARD SCATTERING OF
LIGHT IN THE LOWER ATMOSPHFRE. (U)

DESCRIPTIVE NOTE: INTERIM REPT.p
SEP 64 50P CURCIO#J, A. ;DRUMMFTERPL. F.

Jp. ;
REPT. NO. NRL-6152
PROJ: RRO04 02 42 5152

UNCLASSIFIED REPORT

DESCPIPTORS: (*LIGHT TRANSMISSION# SCATTERING),
(*ATMOSPHERF, LIGHT TPANSMISSION)o (*LIGHT,
PROPAGATION), AEROSOLS, COMMUNICATION SYSTFMS, LASERS,
AIR POLLUTION, RUBY (U)

THF REPORT DEALS IN PART WTTH THE FXPERIMFNTAL
RESULTS FROM S'VEN MEASUREMENTS ON THE FORWARD
SCATTERING OF LIGHT BY THE ATMOSPHvRIC AEROSOL, IN
ADDITION, CONSIDERATIONS OF THE PROBLEM OF DFTFCTING
FORWARD SCATTERED LIGHT IN THF DAYTIMF SHOW THAT
ESTIMATED RESULTS AGREE WITH THE AVAILABLE
EXPERIMENTAL DATA. CONSIDERATIONS OF THE
FEASIBILITY OF USING OVER-IHE-HORIZON PROPAGATION AS
A COG a"NI1CATIONS LINK LEAnS TO THF ESTIMATION THAT
COMMUNICATION BETWEEN FIXED POINTS AT MORSF CODE
RATES IS CURRENTLY FEASIBLE OVFR RANGES Or THF ORDER
OF 50 KM IN THF DAYTIMF FOR METEOROLOGICAL RANGES OF
16 KM OR MORE, USING A NARROW-BEAM PROJECTOR AS
SOURCE. SNTP-TO-SHIP COMMUNICATION WOULD RFQUIRE
SOURCES OF VERY HIGH POWER OR PRFCISE STARIL!7ATION
AND POINTING OF EXISTING HIGH-INTFNSITY SFARCHLIGHT
SOUIRCES. (AUTHOR) (U)
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p AD-607 852
STANFORD UNIV CALIF STANFORD ELECTRONICS LABS

TUNING OF CW LASERS OVER ANGSTROM BANDWIDTHS: SOME
POSSIBLE APPROACHES. (U)

DESCRIPTIVE NOTE: TECHNICAL RFPT. FOR JUN 63-JUN 64v
AUG 64 62P MORRISR. J.

REPT. NO. SEL-64-092 tSEL-TR-0576-6
CONTRACT: AF 33(657)-11144
PROJ: AF-4036
TASK: 403602
MONITOR: AFAL TDR-64-227

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS, TUNED AMPLIFIERS)p (*TUNED
AMPLIFIERS, LASERS), TUNING DEVICES. SIGNALS, FREQUENCY
SHIFT, DIFFRACTION, SOUND, CRYSTALS, MAGNETIC FIELDS.
DOPPLER EFFECT. TEMPERATURE, PARTICLE REAMS, FREQUENCY
MODULATION# MICROWAVE FREQUENCY (U)

THIS REPORT IS AN INVESTIGATION OF SEVERAL
APPROACHES TO THE PROBLEM OF OqTAINING CW COHERENT
OPTICAL SIGNALS WHOSE WAVELENGTH CAN BE SCANNED IN A
CONTROLLEn FASHION OVER A RANGE OF APPROXIMATFLY I
A OR MORE. THE METHODS DISCUSSED INCLUDE THE
FOLLOWING INTERNAL TUNING METHODS: ZEEMAN TUNING$
DIFFRACTION FROM ACOUSTIC WAVES; CRYSTALSTRAIN
TUNING; THERMAL TUNING; TUNARLE MOPE SELECTION IN
WInE L.INES; AND DOPPLER-SHIFT TUNING USING A REAM
OF ACCELERATED PARTICLFS. THE LAST METHOD LISTED
IS RELIEVED TO BE A NOVEL SCHEME FOR LASER TUNING.
FREQUENCY MODULATION USING MICROWAVE PREQLUcNCI ES
AND LARGE MODULATION INDICFS IS ALSO DISCUSSED AS AN
EXTERNAL TUNING METHOD. OF ALL THE APPROACHES, IT
IS PROBABLY Ti!e ONE THAT WILL PROVTDE THE 'IMPLEST
AND MOST EFFECTIVE SOLUTION. (AUTHOR) (U)
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AD-608 817
ARMY ELECTRONICS LABS FORT MONMOUTH N J

PULSE MODULATION OF AN ELECTRON INJECTION LASFR
TRANSMISSION SYSTEM, (U)

52 3P SCHIELF. J. IRULLWTNKFL,E. C. I

GAMMARINO,R. R, IARMARAJ. F. IWEBRPR. E. I

UNCLASSIFIED REPORT

SUPPLEMENTARY NONE:

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS, LASERS)t
(*LASERS, LIGHT COMMUNICATION SYSTEMS)# (*COMMUNICATION
SYSTEMS- LASERS), TURBULENCEP DISTORTION,
AUDIOFREQUENCY, PULSE MODULATION, FOURIER ANALYSIS,
DESIGN, SIGNAL-TO-NOISE RATIOP LIGHT TRANSMISSION.
GASES, HELIUMP NEON (U)

IDENTIFIERS: ELECTRON INJECTION LASERS (U)

AMPLITUDE MODULATION OF GAS LASERS IN CW
OPERATION ARE FASILY ACHIEVARLE IN THF AUnTO
FREQUENCY RANGE EITHER BY MODULATION OF THr RF PUMP
POWER OR RY ELECTRO-OPTICAL OR P!E7OELFCTPIC%
MODULATORS, IN INITIAL EXPERIMENTS A HE-NE GAS
LASER (SPECTRA PHYSICS NP, 112) WITH
HEMISPHERICAL RESONATOR ARRANGEMENT EMITTING AT 6328
WAS EMPLOYED. PUMP MODULATION ALLOWED A MODULATION
DEPTH OF THE EMITTED COHERENT RADIATION OF 100%
WITH AN AVFRAGE POWER OUTPUT OF THREE MILLIWATT1,
THE LIGHT SIGNAL WAS COLLECTED IN A 4 FOOT
TELESCOPE (QUESTAR) AND RECEIVED BY AN RCA 7265
PHOTOMULTIPLER. THIS EXPERIMENTAL SYSTEM WAS USED
FOR THE TRANSMISSION OF ONE AUOIO CHANNEL. (U)

I
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AD-609 646
AIR FORCE CAMRPIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

APPLICAT:ONS OF LASERS. (U)

DESCRIPTIVE NOTE: SPECIAL REPORTS,
NOV 64 43P STICKLEYrC. MARTIN I

PROJ: 46451
MONITOR: AFCRL ,AFCRL 64-914,SR15

UNCLASSIFIED REPORT

SUPPLEMENTARY NOIE: A SHORTER VFRSION OF A PAPER PREPARED
FOR A SEMINAR ON LASERS HELD IN AUGUST 1964 AT NEW
YORK CITY UiNDER THE SPONSORSHIP OF THE EDUCATION ANn
RESEARCH ASSOCIAIION.

DESCRIPTORSt (*L.ASERSr SYMPOSIA), INSTRUMENTATION,
COMMUNICATION SYSIEMSP SPp'E rOMMUNICATION SYSTEMS,
METALLURGY, MACHININGo MEDICAL RESEARCH, RIOL.OGYt
RETINA, RUBY. TRACKItG, ACOUSTICS, ROMAN SPECTROSCOPY,
ELECTRON OPTICS# COMPUTERS, PHOTOGRAPHY, DFPENSE
SYSTEMS (U)

FUNDAMENTALLY THIS ARTICLE IS A SURVEY OF
APPLICATIONS OF LASERS. THE APPLICATIONS ARE
DIVIDED INTO SIX MAJOR AREAS: PRECISION
MEASUREMENTS, COMMUJNICATIONS, BIOLOGICAL AND MFDICAL,
OTHER SCIENTIFIC AREAS, METALWORKING, AND
MISCELLANEOUS. A TABLE OF THE BASIC
CHARACTERISTICS OF THE MAJOR TYPES OF LASFRS IS
PROVIDED SO THAT THE IISER CAN BE MADE AWARE OF THE
LIMITATIONS AND CAPABILITIES OF LAqERS. GOOD
EXAMPLES OF APPLICATIONS IN EACH OF THFSE AREAS ARE
DESCRIBED IN SOME DETATL TO ILLUSTRATE WHICH MAJOR
PROPERTIES OF LASER RADIATION ARE USEFUL IN THAT
PARTICULAP AREA. MOST OF THE DISCUSSION PERTAINS
TO PRESENT-DAY APPLICATIONS BUT IN SOME INSTANCES
WHAT APPEAR TO BE GOOD FUTURE APPLTCATIONS ARF ALSO
DESCRIBED. SEVFNTY-TWO REFERENCES TO THE TECHNICAL
LITERATURE THAT RELATE TO APPLICATIONS ARE PROVIDED.
(AUTHOR) (L)
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AD-610 071
NAVAL ORDNANCE LAB WHITE OAK MD

TRANSMISSION OF GREEN LASER LIGHT (530,,' THROUGH
WATERI (U)

SEP 64 29P MATLACKD. F. ;TZMnLINH. A. I
TALBERTW. W. ;

REPT. NO. NOLVR-64-179

TASK: RUDC4O000 212 1FO01 05 02

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPIORS: (*LIGHT TRANSMI"SION, WATER). (*LASERS.
LIGHT TRAN-MISSION)f (*WATER# LIGHT TRANSMISSION),
NEODYMIUM, LIGHT. COLORSP ELECTROMAGNETIC WAVES,
PROPAGATION', LIQUIDS, ATTENUATION. U)NDERWATER
COMMUNICATION SYSTEMS# MEASUIREMFNT, TEST MFTHODS, TEST
EQUIPMENT, OPTICAL EQUIPMENT. NAVAL RESEARCH
LABORATORIES, OPTICS, RANGE FINDING, UNDERWATER (U)

THE EXTINCTION COEFFICIENT OF FILTERED POTOMAC
RIVER WATER WAS MEASURED AT THF FREQUENCY DOUBLED

NEODYMIUM 1GRFFN LASER' WAVLLEN5TH OF 9300A.
MEASUREMENTS WFRE CONDUCTED IN SITU AT THE DAVID
TAYLOR MODEL PASIN (OTMB) IN A COOPERATIVE
PROGRAM WTTH THE NAVAL RESEARCH LABORATORY

(NRL). EXTINCTION COEFFICIENTS OF O.Oq7, O.104 AN'
0.119/M WERE MFASURED ON 4s 5 AND S JUNE 1964p
RESPECTIVELY. THE INCREASE IN ATTENUATION WITH
TIME IS CONFIRMED BY FILTERED ARC LIGHT MEASUREMENTS
MADF BY THE NRL AND IS ATTRIBUTED TO CONTAMINATION
OF THE WATER AFTER THE BASIN FILTRATION SYSIEM WAS
TURNED OFF. SCATTERING EXPERIMENTS INDICATE THAT
THF AUREOLF EFFECT FOR THE HIGHLY COLLIMATED LASER
BEAM WAS SMALL OVER THE 200 METER RANGE OF THE
MEASUREMENTS. (AUTHOR) (U)
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AD-610 130
LIRRARY OF CONGRESS WASHINGTON D C AEROSPACE TECHNOLOGY
DIV

ELECTROMAGNETIC LIGHT WAVES IN COMMUNICATION
ENGINEERING, (U:

JAN 65 17P PROCHAZKA,MIROSLAV
REPT. NO. ATD-T-65-2
MONITOR: TT v 65 60830

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SVETELNF ELFCTROMAGNETTCK5
VLENENIVE SnELOVACI TFCHNICF, TRANS. OF SLAROPROUDY
ORZOR (CZECHOSLOVAm'A) .',', V. 25t NO. 6p P. lj:--318.

DESCPIPTORS: (*COMMUNICATION THFOD*,r LIGHT cOMMUNICArTON
SYSTEMS), (*LIGHT COMMUNICATION qYcTFWM., COMMUNICATION
THEORY), (*FLECTROMAGNE'.Ii ,V-S' PROPAGATION)#
(*LASERS, LIGHT COMMUNICATION SYSTEMS), WAVE
TRANSMISSIO0t, LIGHT, MODULATION, OSCILLATIONP
DEMODULATORq, RADIO WAVES. OUANTUM MFCHANTrqt OPTICS,
ELECTRIC CURRENTS, SIGNAL-TO-NOISE RATIOP ATMOSPHERE,
METEOROLOGICAL PARAMETERS (U)

BASIC QUESTIONS RELATED To THE USE OF LIGHT WAVES
FOR TRANSMISSION OF INFORMATION ARE TREATED. THE
GENERATION OF LIGHT WAVES, THEIR MODULATION, AND
DETECTION ARE COVERED. MAIN EMPHASIS IS PLACET ON
THE TRANSMISSION OF INFORMATION IN THE ATMOSPHERE
UNDER NORMAL METEOPOI+OGICAL CONDITIONS AND BY MEANS
CF LIGHT GUIDES. THE POSSIRILITY OF USING LIGHT
WAVES FOR INFOPMATION TRANSMIRSION IN THE NFAR FUTURF
iS CRITICALLY FVALUATED. (AUTHOR) (0j
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AD-610 422
DELAWARE UNIV NEWARK

QUANTUM LIMITATIONS TO ELECTROMAGNETIC SIGNAL
MEASUREMENTS. iU)

DESCRIPTIVE NOTE: FINAL REPT. FOR 1 JAN 63-31 nEC 64
DEC 64 15P BOLGIANOL. PAUL ,JR.8

CONTRACT: AF AFOSR2.63
MONITOR: AFOSR , 65 0028

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*COMMUNICATION THFEORY. QUANTI.!M MECHANICS),,
(*PHOTOELECTRIC EFFECT, COMMUNICATION THEORY),
ELECTROMAGNETIC WAVES, COMMUNICATION SYSTEMS,
ILLIUMINATION, LIGHT# SIGNALS, NARROWBAND, FOURIER
ANALYSIS, PROBABILITY, STATISTICAL ANALYSIS (U)

IDENTIFIERS: OPTICAL COMMUNICATION SYSTEMS#
PHOTODETECT ION (U)

IT WAS FOUND POSSIRLE TO DEVELOP A MATHEMATICAL
THEORY OF COMMUNICATION WHICH INCLUDES QUANTUM
EvF'CTS, AND AS IS ALSO IMPORTANT, REDUCE; TO THE
MATHEMATICS OF CLASSICAL COMMUNICATION THEORY WHEN
OUANTUM EFFECTS CAN BE NEGLECTED. PECAUSE
PHOTOELECTRIC DETECTION IS USEn UNIVERSALLY AT
OPTICAL FREQUENCIES, AND BECAUSE IT LENDS ITSELF TO A-
SIMPLER THEORETICAL DESCRIPTION. EARLIER PUJBLICATIONS
HAVE CONSIr)EREn :-,E STATISTICS OF PHOTO DETECTION -
HOW THEY OIFFER FOR COHERENT AND INCOHERENT SIGNALS.
AND THE CONSEQUENCES OF THESE DIFFERENCES FOR
INFORMATION TRANSMISSION. THE WORK WAS
CONICENTRATED IN TWO MAJOR AREAS: (A) STATISTICS
OF F'H1OTODFTFCTION, AND (B) QUANTUM STATISTICAL
ANALYSIS OF COMMUNICATION. (U)
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AD-612 725
PERKIN-ELMER CORP NORWALK CONN

INVESTIGATION OF TECHNIQUES FOR MODULATING AND
SCANNING A LASFP BEAM TO FORM A VISUAL DISPLAY. (U)

DESCRIPTIVE NOTE: FINAL REPT. FOR JUN 63-JUN 64p
JAN 63 353P YODFRPAUL R. I

REPT. NO. ER-7600
CONTRACT: AF30 602 3122
PROJ: 5578
TASK: 557803
MONITOR: RADC e TDR-64-365

UNCLASSIFIED REPORT

SUPPLEMENTAPY NOTE:

DESCRIPTORS: (*LASERS# DISPLAY SYSTEMS). (*DISPLAY
SYSTEMS, LASERS). (*ELECTRON OPTICSP LASERS)p LIGHTP
VIDEO SIGNALS. MODULATIONP nEFL.ECTIONP MODULATORSP
CRYSTALS# POTASCIUM COMPOUNDSP HYDROGEN CONMPOUNDSP
PHOSPHATES# OPTICAL. SCANNING- MIRRORS, BARIUM COMPOUNnS.
TITANATESP SYNCHRONIZATION (ELECTRONICS)p LIGHT
COMMUNICATION SYSTEMS (U)

VARIOUS TECHNIQUES WHICH MIGHT BE USED TO MODULATE
AND DEFLECT A LASER BEAM IN RESPONSE TO AN INPUT
VIDEO SIGNAL SO AS TO FORm A PROJECTED VISlUAL DISPLAY
CONTAINING 1PO00O000 RESOLVED INFORMATION PATS AT 30
FRAMES PER SECOND ARE CONSIDERED IN THIS RrPORT.
ELECTRO-OPTICAL MODULATION TECHNIQUES ARE EVALUATED
IN GENERAL AND THE POCKEL CELL USING POTASSIUM
DIHYDROGEN PHOSPHATE IS CONSIDERED IN DETATL. SLOW
SCANNING OF THE BEAM AT 30 CYCLES PER SECOND IS FOUNn
TO BE FEASIBLE USING A PIE7OELECTRICALLY DRIVEN
NODDING MIRROR SCANNER. SEVERAL FAST SCANNING
TECHNIQUES ARE INVESTIGATED THFORETICALLY AND ONE
TYPE DEVICE USING A PRISM OF BARIUM TITANATE ELECTRO-
OPTICALLY ACTIVE CRYSTALLINE MATERIAL IS ALSO
EVALUATED rXPERIMENTALLY. BRIEF CONSIDERATON OF
PHOTOMETRIC AND SYNCHRONIZATION ASPECTS OF LASER
DISPLAY SYSTEMS INDICATES NO PARTICULAR PROBLFM AREAS
TO BE RESOLVED IN DEVELOPMENT OF ACTUAL HARDWARE
SYSTEMS. (U)

I'
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AD-614 042
LOCKHEED MISSILES AND SPACE CO PALO ALTO CALIF

TECHNICAL PROGRESS ON FUNDAMENTAL AND APPLIED
RESEARCH1 PROGRAMS. (U)

DESCRIP'[VE ioTE: PROGRESS REPT, FOR JAN-MAP65.
MAR 65 293P

REPT. NO. 6-75-65-10

UNCLAS' iFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS, SCIENTIFIC RFSEARCH),
(*DOCUMEN'TATION, SCIENTIFIC RESEARCH)f (*ELECTRONICS,
SCIENTIFIC RESEARCH), (*PHYSICS, SCIENTIFIC RESEARCH).
REPORTS, ELFCTRONS, SCATTERING, PLASMA PHYSICS#
ELECTROMAGNETIC WAVES. PROPAGATION, SOLID STATE PHYSICS#
CESIUM, CRYSTALS, EXCITATION# SEMICONDUCTORS,
SPECTROSCOPY, QUANTUM MECHANICS' MAGNETIC MATERIALS,
FERROMAGNETIC MATERIALS, SUPERCONDUCTIVITY, MAGNETIC
TAPE# LIQUIDS, INFORMATION RETRIEVAL. STORAGE TUBES,
DISPLAY SYSTEMS' ELECTRONICS LARORATORIESs COMMUNICATION
THFORY (U)

CONTENIS: PHYSTCAL ELECTRONICS. SOLID STATE
PHYSICS, LIQUID STATE PHYSICS. INFORMATION

SCIENCES. LASERS AND COMMUNICATION THEORY. (U)
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AD-614 870
F MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

X-RAND MODULATION OF GAAS LASERS. (U)

DEC 64 1P GOLDSTEINB. S. ;WETGANDR. M.

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUR. It! PROCEEDINGS OF THE IEEE
V53 N2 P195 FEB 1965 (COPIES NOT AVAILABLE TO DOC OR
CLEARINSHOUSE CUSTOMERS),

DESCRIPTORS: (*LASERS, AMPLITUDE MODULATION), X BAND'
DIODES (SEMICONDUCTOR), GALLIUM ALLOYS. ARSENIC ALLOYS.
INJECTION. TRAVELING-WAVE TUBES# COUPLING CIRCUITS.
RADIOFREQUENCY POWER (U)

THIS CORRESPONDENCE REPORTS CW AMPLITUDE
MODULATION OF GAAS INJECT:ON LASERS AT X RAND.
THE HIGHEST MODULATION FREQUENCY WAS 11 GC/S. A
LIMIT IMPOSED RY COMPONENTS OF THE EXPERIMENTAL
SETUP. THE X-BAND MODULATING SIGNAL. ITS AMPLIFTED
IN A TRAVFLING-WAVE AMPLIFIER AND COUPLED TO THE
LASER. TWO DIRECTIONAL COUPLERS MONITOR THF
FORWARD AND REFLECTED RF POWER. THE RF POWFR
IS COUPLED TO THE LASER IN A WAVEGUIDE STRUCTURE.
IN THIS STRUCTURE. THE COPPER FINS AC7 AS A SHORT
CIRCUIT TO THE X-BAND POWER WHILE THE MODULATED
INFRARED RADIATION PASSES UNAFFECTED (NEGLECTING
SOME BLOCKAGE). THE LASER, LOCATED 6ETWEEN TWO
SECTIONS OF A COPPER POST. IS SPACFO A HALF GUIDE
WAVELENGTH (AT 9.1 GC/S) FROM THE RF
SHORTCIRCUITING FINS. (U)
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AD-617 717
NAVAL ORDNANCE TEST srATION CHINA LAKE CALIF

FARRY-PEROT TYPE LASER MODULATORS. (U)

DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPT. FOR JUL 63-
JUL 64r

AP,4 65 45P MCCAULEYPDONALD G. I
REPT. NO. TPR-386 jNOTS-TP-3736
MIONITOR: IDEP 461.85.00.OO-X7-06

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERSt MODULATORS), (*MODULATORS,
LASERS), (*INTERFEROMETERS, LASERS), (*LIGHT
COMMUNICATION SYSTEMSP LASERS), PIEZOELECTRIC
EFFECT, OSCILLATION, QUARTZ, POTASSIUM COMPOUNDS#
PHOSPHATES, COMMUNICATION SATELLITES(PASSIVE)o
CRYSTAL STRiJCTUPE, REFRACTIVE INDEX (U)

IDENTIFIERS: ELECTRO-OPTIC EFFECT, FABRY-PEROT
MODULATORSP POTASSIUM DIHYDROPHOSPHATE (U)

THIS REPORT DESCRIBES THE OPTICAL CHARACTERISTICS
OF TWO PROTOTYPE LASER MODULATORS HAVING THE THIM,
FLAT, DISK-SHAPED FARRY-PEROT (F-P)
INTERFEROMETFR DESIGN. THE MODULATORS ARE BEING
USED TO INVESTIGATE THE USE OF LASER RADIATION IN
COMMUrNICATIONS. THE REPORT DISCUSSES THE INTENSITY
MODULATION RESULTING ROTH PROM THE
CONVERSEPTFZOELECTRICALLY-INDUCED OSCILLATIONS IN THE
PHYSICAL SEPARATION OF THE INTERFEROMETER REFLECTORS
ANn FROM THE ELECTROOPTICALLY-INDUCED OSCTLLATIONS Im
THE OPTICOL SEPARATION OF THE INTERFEROMETER
REFLECTORS. (AUTHOR) (U)
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AD-618 297
NORTHEASTERN UNIV BOSTON MASS

RESEARCH ON STORAGE DIODE LASERS. (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL SUMMARY PFPT. FOR I
APR 63-15 MAY 64p

MAY 64 2P SEEnRICHARD 6. ;HEkGENROTHER,
KARL • ;

CONTRACT: NONR410602
PROJ: ARPA ORDER 306 62

UNCLASSIFIED RFPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASEPS, nIODFS(SEMICONDUCTOR)),
(*DIODES(SEMICONDUCTOR), LASERS). CIRCUITS,
DESIGN. EFFECTIVENESS# CONFIGURATION,
CRYOGENICS, RANGE FINDING# LIGHT COMMUNICATION
SYSTEMS, LIGHT PULSES# GALLIUM COMPOUNDS#
ARSENIDES, GERMANIUM, SILICON (U)

IDENTIFIFRS! STORAGE DIODE LASERS (U)

RESEARCH ON A PROPOSED STORAGE DIODE LASER IS
DESCRIBED. THE OBJECTIVES ARE (1) COMPLETION
OF DESIGN THEORY (2) BASIC PARAMEIFR
MEASUREMENTS (3) EXPERIMENTAL PROOF (4)
FARRICATION OF EFFECTIVE DEVICES. THE
DESIRABILITY OF SUCH A DEVICE IN MANY POTENTIAL
APPLICATIONS IS DISCUSSED. IHE DESIGN THEORY IS
PRESENTED IN DFTAIL. FOUR POSSIBLE STORAGF DIODE
LASER CONFIGURATIONS APE DESCRIBED, OF WHICH THE WOST
PROMISING INVOLVES A LOW CUIRRENT STORAGE PllLSF AND
[IGH CURRENT TPIGUFR PULSE IN A LONG LIFETIME
MATERIAL. THE POSSIBILITY OF OBTAINING LONG
LIFETIME BY THE SHIFT FROM DIRECT TO INDIRECT
TRANSITION IS DISCUSSED. NEGATIVE EXPERIMENTAL
RESULTS WITH FXTREME HIGH CURRENT PULSES IN GERMANIUM
AND SILICON ARF PRESENTED. REVERSE EMISSION OF
GALLIUM ARSENIDE AND TH4E SHIFT OF THE ABSORPTION FDGF
IN GERMANIIUM ARE DESCRIBED. THE DESIGN OF DIODE
LASER P(;LSERS IS REVIEWED IN GENERAL. THRFF
SPECIFIC CIRCUIT CONFIGURATIONS ARF PRESENTED. AN
cLECTRICAL DOUBLE PULSER IS DESCRIRED, THE
TECHNOLOGY OF IMAGE CONVERTERS AND COOLERS USFD IS
DESCRIBED. (AUTHOR) (U)
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AD-621 053
FOREIGN TrCHNOLOGY DIV WRIGHT-PATTERSON AFR OHIO

OPTICAL COMMUNICATIONS, (I')

JUN 69 liP CHIA-SUNG,LIU I
REPT. NO. FTD-TT-65-95
MONITOR: TT , 65-63953

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE. EDITED TRANS. OF K'O HSUEH TA
CHUNG (CHINESE PEOPLE'S REPUBLIC) N? P46-7, 6Lý
1964.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS, LASERS),
(*LASERS# LIGHT COMMUNICATION SYSTEMS). AMPLITUDE
MODUL.ATION, WAVFGUIDES, PHOTOMULTIPLIERS. CHINAP
THEORY (U)

A GENERAL DESCRIPTION OF THE THEORY ANn
APPLICATIONS OF OPTICAL COMMUN!CAT'ON SYSTEMS ISPRESENTED. (U)
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AD-621 114

MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

SEMICONDUCTOR LASERS* (U)

DESCRIPTIVE NOTE: MEETING SPEECHP
MAY 65 12P LAXBENJAMIN I

REPT. NO. MS-779E
CONTRACT: AF19 628 5167
MONITOR: ESO , TDR-65-319

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUB. IN ANNALS OF THE NEW YORK
ACAnEMY OF SCIENCES, V122 ARTICLE2 P598-607 MAY 28
1965 (COPIES NOT AVAILABLE TO DDC OR CLEARINGHOUSE
CUSTOMERS).

DESCRIPTORS: (*LASERS, rIODES(SEMICONDUJCTORS)),
(*DIODES(SFMICONDUCTOR), LASFRS), SEMICONDUICTOR
DEVICESP GALLIUM ALLOYS, ARQLNIC ALLOYS. MAGNETIC
PROPERTIES, LIGHT COMMUNICATION SYSTEMS, INFRARED
EQUIPMENT, PADAR EQUIPMFNr (U)

IDENTIFIERS: GALLIUM ARFiNIDES (U)

SEMICONDUCTOR LASERS ARE THE MOST RECFNT ADDITIONS
TO THE GROWING FAMILY OF THESE NEW COHErENT SOURCES
Oc LIGHT. ALTHOUGH THEIR CONCEPTION IS ALMnST TEN
YEARS OLD, THE TECHNOLOGY WAS NOT SUFFICIENTLY
ADVANCED UJNTIL TWO YEARS AGO WHEN HIGHLY FFFICIENT
LUVINESCENT DIODES OF GALLIUM ARSENIDE WERE
DISCOVEREn0 JHF DEVtLOPMENT OF THE LASER ITSELF BY
THF GPOUPS AT GENERAL ELECTRIC. IBM, AND
LIWCOLN LABORATORY SHORTLY AFTERWARDS WAS FEACELY
FO..L-CEN. TODAY THE PREOCCUPATION OF MANQ
IkDUSTRIAL, UNIVERSITY, AND GOVERNMENT LARORATORIES
WI7H RESEARCH AND DEVELOPMFNT HAS GIVEN RISE TO MANY
PUBLICATIONS, WHICH INDICATE A LIVFLY INTEPEST AND

PROMISING FUTURE FOR THESE DEVICES. THE ACTIVITY
IS WELL BALANCED BETWEFN THE BASIC PHYSICS AND THE
APPLIED. (AUTHOR) (U)
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AD-621 204
MASSACHUSETTS INST OF T.ECH LEXINGTON LINCOLN LAB

PROPERTIES OF THE PBSF DIOOE LASER# (U)

JAN 65 4P BUTLERJACK F. 3CALAWA,
ARTHUR R. ;REDIKERROBFRT H.

REPT. NO. JA-2517
CONTRACT: AF19 628 5167
MONITOR: ESD v TDR-65-430

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PUB. IN IEEE JOURNAL OF QUANTUM
ELECTRONICS, VQF-1 Ni P4-7 APR 1965. (COPIES NOT
AVAILABLE TO DOC OR CLEARINGHOUSE CUSTOMERS).

DESCRIPTORS: (*LASERS, DIODES(SEMICONDUCTOR)),
(*DIODES(SEMICONDUCTOR), LASERS), (*LEAD ALLOYS,
SELENIUM ALLOYS), INFRARED COMMUNICATION SYSTEMS,
INFRARED WINDOWS, HAZE, ATTENUATION, CRYSTAL
STRUCTURE, HEAT TREATMENT, INFRARED SPECTROSCOPY (U)

DIODE LASER ACTION HAS BEEN OBTAINED AT 8.9 MICRONS
WITH PHSE. 1HIR LASER IS OF POTENTIAL INTFREST
FOR TERRESTRIAL COMMUNICATIONS SINCE ITS EMISSION IS
IN THE 8-TO-14MICRONS ATMOSPHERIC WINDOW, A SPECTRAL
REGION OF HIGH ATMOSPHERIC TRANSPARENCY WHFRE
ATTENUATIONI DUE TO SCATTERING BY HAZE IS LOW.
FABRICATION TECHNIQUES ARE DESCRIBFD WHICH ARE
BASED ON CONTROLLING CARRIER TYPE AND CONCFNTRATION
BY ADJUSTTNG THE PB:SE RATIO. BELOW THRESHOLD
FOR LASER ACTION, THF EMISSION EXHIBITS TWn SPECTRAL
PEAKS, ONE NEAR 8.5 MICRONS WHICH INCRFASES
SUPERLINEAPLY WITH CURRENT AND ANOTHER NEAR 10.1
MICRONS WHICH NT CTRASrS SLOWLY WITH CURRENT. LASER
ACTION ASSOCIATED WITH THE 8.5 MICRONS PEAK IS
OBSERVED APOVE A THRESHOLD CURPENT DENSITY OF 2000
A I/CM-SQ. FROM MEASURr:MENTS WHICH DID NOT
RESOLVE THE CAVITY MODE STRUCTURE, THE EMISSION PEAK
WAS FOUND TO SHIFT TO HIGHER ENERGIES IN A (100)
ORIENTED MAGNETIC FIELD AT THE RATE OF 7.1 X 10 TO
TiHE -STH POWER EV PER GAUSS, OR 17 MC/S PER
GAUJSS. THIS IS THE EXPECTED SHIFT TF THE EMISSION
IS ASSOCIATED WITH BAND-TO-BAND TRANSITIONS. THE
THRESHOLD CURRENT DECREASED TO A FRACTION OF ITS ZERO
FIELD VALUE IN A MAGNETIC FIELD OF APPROXIMATELY 10
KILOGAUSS, THEN INCREASED SLOWLY WITH HIGHFR FIELDS.
(AUTHOR) (U)

42

UNCLASSIFIED /ZLW13



UNCLASSIFIED

ODOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-b22 575
UNITED AIRCRAFT CORP EAST HARTFORD CONN RESEARCH LABS

ULTRASONIC LASFR MODULATION TECHNIOUES. (I)

DESCRIPTIVE NOTE: FINAL REPT. FOR 1 JUL 64-10 JUN 65o
.2UN 6c 113P DEMARIAA, J, ;FLINCHBAUGH,.f

E. ;DANIELqONG. E. ,JR.;

REPT. NO. nq20259-12
CONTRACT: fA28 043AMC00259E
PROJ: DA 1P622001A056

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: CONTINUATION OF CONTRACT nAi9
020AMCO17OA. SEE ALSO AD-613 196.

DESCRIPTORS: (*LASERS, MODULATION), (*LIGHT

TRANSMISSION, MODULATION), (*ULTRASONIC RADIATION,
MODLULATORS), (*MODULATORS, ULTRASONIC RADIATION).
OPTICS, ACOUSTICS, REFRACTION, DIFFRACTION,

MATHEMATICAL. MODELS, ANALOG COMPUTERS,
INTERFEROMFTERS, NEODYMIUM, GLASS,
OSCILLATORS (L)

THE FEASIRILITY OF INTERNALLY MODULATING THE OUTPUT

OF SOLID-STATE LASERS WITHOUT HAVING TO INSERT LOSSY
ELEMENTS INTO THE FABRY-PEROT FEEDBACK

INTERFEROMETER HAS BEEN DEMONSTRATED BY THF
PROPAGATION OF FOCUSED ACOUSTIC WAVES WITHIN A GLASS
LASER ROD. THESE STUDIES HAVE SHOWN THAT THE
ESTABLISHMENT OF AN ALTERNATING CONVERGINGOIVERGING

WAVEGUIDE EFFECT BY THE PROPAGATION Or ACOUSTIC WAVES
WITHIN THE LASER INTERFEROMETER RESULTS IN GATING OF

A ND(3+) GLASS LASER AT THE ACOUSTIC FREQI.|rNC.r,
AN INCREASE IN OUTPUT ENERGY BY AS MUCH AS 100%9
AND AN ABSENCE OF DISCRETE AXIAL MODES UNDER GATING

CONDITIONS. THF COMPLEXITY OF THE INTEGRAL
EQUATIONS DESCRIBING THE SLOPE AND TRAJECTORIFS OF
LIGHT RAYS TRAVERSING VARIOUS PERIODIC REFRACTIVE

INnEX VARIATIONS GENERATED BY ACOUSTIC WAVES LED TO
THE USE OF ANALOG COMPUTFR TECHNIOUES FOR SOLVING
THREE OIFFERENTIAL EQUATIONS FOR THE SLOPE AND

TRAJECTORIES OF THE LIGHT RAYS. THE USE OF THF

SLOPE SOLUTIONS FOR DESIGNING A FARRY-PEROT LAS7R
INTERFEROMETER CONFIGURATION FOR PULSE SHAPING THE
OUTPUT OF LASER OSCILLATORS IS DESCRIBED. THE
TRAJECTORY SOLUTIONS DFSCRIBE THE OPERATION OF THE
C0NVLt.GiNG-U1VtERGIN6 WAVEGUlDE MODULATION EFFECT
WITHIN THE LASER'S INTrRFEROMETER. (U)
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AD-62 7 084 20/5 9/1 17/2
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J ELECTRONIC

COMPONENTS LAB

HIGH-POWER GALLIUM ARSENIDE LASER nIODES. (M)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
OCT 65 24P WANDINGERL. ;KLOHNK. L. I

PROJ: DA-1P6-22001-A-056
TASK: 1P6-22001-A-056-03
MONITOR: ECOM , 2629

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, DIODrS(SEMICONDUCTOR),
(*DIODES(SEMICONDUCTOR), LASERS), (*GALLIUM
ALLOYS, ARSENIC ALLOYS), PULSE COMMUNICATION
SYSTEMS, PUJLSE MODULATION, INFRARED COMMUNICATION
SYSTEMS, PERFORMANCE(ENGINEERING) (U)

IDENTIFIERS: GALLIUM ARSENIDE (tU)

THE ESSENTIAL FEATURES IN THE DESIGN# DEVFLOPMENT,
AND PERFORMANCP OF GAAS P-N JUNCTION LASER DIODES
WITH IT10H OUTPU"T IN THF COHERENT RPAM FOR APPLICATION
IN SECURE COMMUNICATION SYSTEMS ARF DISCUqSED.
AFTER A BRIEF REVIEW OF DEVICE DESIGN PRINCIPLES,
THE TECHNOLOGY OF WAFER PREPARATION, DIFFUSION OF
EXTREMELY PLANAR P-N JUNCTIONS AND THE FORMATION OF
01MIC, LOw RESISTANCE, AREA CONTACTS DEVELOPED AT
THIS COMMAND IS PRESENTED. MEASUREMENT
TECHNIQUES TO DETERMINE THE PERFORMANCE
CHARACTERISTICS OF THESE LASERS SUCH AS THRESHOLD
CURRENT DFNSITY, OUTPUT POWER, EXTFRNAL QUANTUM
EFFICIENCY, SPF.ZTRAXL DISTRIBUTION AND LINEWIOTH OF
EMITTED RAnIATION ARE DISCUSSED. FYPERIMENTAL

UNITS WITH A TOTAL AVERAGE POWER OUTPUT IN THE
COHERENT RFAM OF MORE THAN THRrE WATTS CORRESPONDING
TO A QUANTUM FFICIENCY OF 15 PERCENT HAVE BEEN MADE.
(AUTHOR) (U)
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AD-627 266 14/5 20/5
' MICHIGAN UNIV ANN ARBOR

SYNTHETICAL METHODS IN ELECTRO-OPTICAL SCIENCE. (U)

DESCRIPTIVE NOTE: SEMI-ANNUAL REPT,t
OCT 69 36P STROKEtGEORGF W. I

CONTRACT: NONR-1224(54)

UNCLASSIFIED REPORT
AVAILABILTTY: PUBLISHED IN PHYSICS LETTERS V18 N2
P116-8 15 AUG 1965. NATURE V208 N5016 P1159-62 18

DEC 1965. AGARO PROCEEDINGS, N. A. T. 0. MPETTNGr
PARIS, FRANCE 6-9 SEP 1965. COPIES TO DDC USERS

ONLY.

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*PHOTOGRADHIC TECHNIOUESt LASERS),
(*OPTICAL IMAGESP SYNTHESIS), ELECTF'OOPTICS,
LIGHT, PHASF MODULATION, INTERFEROMETERS,
AMPLITUDE MODULATIONP PHOTOGRAPHIC IMAGESP
RESOLUTION, FOURIER ANALYSIS (U)

IDENTIFIERS: HOLOGRAPHY (U)

THREE PAPERS ARE INCLUDED; THEIR TITLES ARr:
OPTICAL IMAGE SYNTHESIS (COMPLEX AMPLITUDE

AD[lITION AND SUBTRACTION) BY HOLOGRAPHIC FOURIER
TRANSFORMATION; RECONSTRUCTION OF PHASE ORJECTS BY

HOLOGRAPHY: ELECTRO-OPTICAL IMA5E SYNTHESIS AND

COMMUNICATTONS BY HOLOGRAPHIC (WAVE FRONT-
RECONSTRUCTION) METHODS.
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AD-6P8 546 9/4 20/3
DELAWARE UNIV NEWARK DEPT OF ELECTRICAL ENGINFFRING

COMMUNICATION CHARACTERISTICS OF PHOTOELECTRIC
DETECTION. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 64 68P DEALPJOSEPH HAMILTON ,JR.5

REPT. NO. TR-041t
CONTRACT: AF-AFOSR-2-63,
MONITOR'. APOSR e 65-0027

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: MASTER'S THESIS.

DESCRIPTORSt (*INFORMATION THEORYP PHOTOELFCTRIC
EFFECT)p (*PHOTOELECTRIC EFFECTF DEMOUULATORS),
(*DFMODULATORS, PHOTOELECTRIC EFFECT), SIGNALTO-

NOISE RATIO, LASERS' LIGHT COMMUNICATION SYSTEMS,
WAVE FUNCTIONS, QUANTUM MECHANICS' THERMAL
RADIArIOr,, NOISF(RADIO) (U)

IDENTIFIERS: OPTICAL FREQUENCY (U)

THE PROBARILISTIC NATURE OF THF PHOTOELECTPIC
CONVERSION PROCESS AUGMENTS OTHER SOURCES OF NOISE IN
LIMITING THE PRECISION WITH WHICH ELECTROMAGNFTIC
SIGNALS MAY BE MEASURED WITH A PHOTOELECTRIC
DETECTOR. THIS REPORT DEVELOPS PROCEDURES FOR
CONSIDERING THIS ADDED UNCERTAINTY IN SIGNAL
MEASUREMENTS OF INTEREST FOR RADIO TYPE COMMUNICATION
AT OPTICAL FREQUENCIES. A PROBABILISTIC MODEL OF AN
IDEAL PHOTODETECTOR IS USED, IN CONJUNCTION WITH THE
CLASSICAL. WAVE THEORY OF THERMAL NOISE' TO COMPUTE
UNCERTAINTIES ASSOCIATED WITH THE LACK OF
PREDICTIBILITY INHERENT IN BOTH PHOTOELECTRIC
CONVERSION AND THERMAL PRoCESSS. TT IS SHOWN HOW
THE UNCERTAINTY IN THE DETECTOR OUTPUT MAY BE
CHARACTERTIED BY A SIGNAL-7O-NOISE RATIO, AND ALSO
HOW DECISION CPITERIA FOR SIGNAL DETECTION MAY 8E
BASED ON THE PROBABILITY FUNCTIONS WHICH CHARACTERIZF

THE DETECTOR OUTPUT. (AUTHOR) (U)
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AD-628 607 20/5
ARMY ELECTPONICS COMMAND FORT MONMOUTH N J

OPTICAL MISALIGNMENT DUE TO TEMPERATURE GRADIENTS IN
ELECTROOPTIC MODUL.ATOR CRYSTALS, (U)

APR 65 4P LOSCOECLARTE ;METTFHERBERT

UNCLASSIPIED REPORT
AVAILABILITY: PUBLISHED IN APPLIED OPTICS, VS Ni
P93-6 JAN 1966. COPIES TO DDC USERS ONLY.

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*FLECTROOPTICS, MODULATORS).
(*M6DUi.ATOPS, MISALIGNMENT), (*THERMAL PROPERTIES,
MODULATORS), LA;ERSP CRYSTALS, LIGHT
COMMUNICATION SYSTEMS, INDEX OF REFRACTION, THERMAL
EXPANSION, OUARTZ (U)

A POSSIBLE SOURCE OF MISALIGNMFNT OF LIGHT IN AN

OPT!CAL COMMUNICATION SYSTFM, UTI' IZING ELFCTROOPTIC
MODULATORS, IS THE DEFLECTION OF THE LIGHT BEAM
WitHIN THE MODULATOR CRYSTAL DUE TO TEMPERATURE
GRADIFNTS. THE PRESENT PAPER INVESTIGATES THF
LIGHT DEFLFCTION RESULTING FROM A LINEAR TEMPFRATURE
GRADIENT ACROSS VARIOUS MOnULATOR CRYSTALS. THE
TOTAL EFFECT IS FOUND To BF THE SUM OF TWO
CONTRIBUTIONS, ONE DUE TO THE CRYSTAL EXPANSION, THE
OTHER DUE TO THE INDEX OF REFRACTION GRADIFNT, AND I;
FOUND 10 RF MSALLERP BY THE FACTOR 10t IN OUARTZ THAN
IN KOP. THE EXPERIMENTAL METHOD DESCRIBED PROVIDES
ALSO A SIMPLE WAY CF DETERMINING DN/DT IN CRYSTALS
FOR BOTH ORDINARY AND EXTRAORDINARY RAYS.
(AUTHOR)
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AD-629 473 17/2 22/1
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFB OHIO

A RED BEAM IN THE BLACK SKY# (U)

FEB 66 lop CHERNYSHEVVV,
REPT. NO. FTD-TT-65-1683F
MONITOR: TT , 66-60733

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITEn ROUGH DRAFT TRANS. FROM
KRASNAYA ZVEZDAP (USSR) lb !,AR P1 1.965.

DESCRIPTORS: (*LASERS, SPACE COMMUNICATION SYSTEMS)#
(*SPACE COMMUNICATION SYSTEMS, ASTRONAUTICS), SPACE
FLIGHTP RURY, ATMOSPHERE, SEMICONDUCTORSr
USSR (U)

TRANSLATIOnI OF RUSSIAN RESEARCH: SPACE COMMUNICATION
SYSTEMS; USE OF LASERS.
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AD-629 5U3 20/5 17/2
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J ELECTRONIC
COMPONENTS LAS

"?ULSE-CODE MODULATION MULTIPLEX TRANSMISSION OVER AN
INJECTION LASER TRANSMISSION SYSTEM, (U)

SOCT 65 2P SCHIELPF, J, ;RULLWINKFL.,E.
C. IWEIMERR. 8, I

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN PROCEEDINGS Of- THE IEEE
V53 N12 P2140-1 DEC 1965. COPIES TO DOC 0SERS ONLY,

SUPt-LEMENTARY NOTE:

DESCRIPTORS: (*LASERS@ DATA TRANSMISSION SYSTEMS),
(*DATA TRANSMISSION SYSTEMS, LASERS), (*PULSE CODE

MODULATION, MULTIPLEX), LIGHT COMMUNICATION SYSTEMS (U)
IDENTIFIERS: INJECTION LASERS (U)

REPRINT: PULSE-CODE MODULATION MULTIPLEX TRANSMISSION
OVER AN INJECTION LASER TRANSMISSION SYSTEM,
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AD-630 243 17/2 20/5 20/6
LINCOLN L4B MASS INST OF TECH LEXINGTON

OPTICAL COMMUNICATIONS EMPLOYING SEMICONDUCTOR
LASERS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 65 73P CHATTERTONF. J.

REPT. NO. TR-392F
CONTRACT: AF 19(628)-500,
MONITOR: ESD , TDR-65-232

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

UESCPIPTORS: (*LASERS, LIGHT COMMUNICATION SYSTEMS),
(*LIGHT COMMUNICATION SYSTEMS, LASERS)r
(*SFMICONDUCTORS, LASERS)# LIGHT TRANSMISSION,
ATMOSPHERE, FREQUENCY MODULATIO1N, AMPLITUDF
MODULATION, PULSE MODULATION# FIBER OPTICS,
OPTICAL EQUIPMENTP NARROWBAND, CIRCUITS.
ELECTRONIC EQUIPMENT, COMMUNICATION SYSTEMS (U)

IDENTIrIERS: OPTICAL COMMUNICATION SYSTEMS (U)

THIS REPORT DISCUSSES THE nEVELOPMPNT OF OPTICAL

COMMUNICATIONS EMPLOYING SEMICONDUCTOR LASERS-BOTH
NONCOHERENT ANn COHERENT. THE LARGE MODULATIOKI
RANOWIDTH OBTAINABLE WITH THESE DEVICES PFRMITS THE
DEVELOPMENT OF FREQUENCY- AND PULSE-MODULATION
COMMUNICATIONS SYSTEMS WHICH OVERCOME SCINTILLATION
NOISE PRODUCED BY THE TURBULENT ATMOSPHERE.
EMPHASIS HAS BEEN PLACED ON THE DEVELOPMENT OF
COMMUNICATIONS SYSTEMS FOR 98-PERCENT WEATHER
CAPABILITY OVER SHORT RANG7S, RATHER THAN FAIRWEATHEF
CAPABILITY OVER LONG RANGES. THE DEVELOPMENT OF
SUPPORTING TECHNOLOGY IS PRESENTED IN THE AREAS OF
SEMICONDUCTOR LASERSP FIBER OPTICS, OPTICAL SYSTEMS,
NARROWBAND OPTICAL FILTERS, PHOTOMIJLTIPLIERS, AND
FREQUENCY- AND PULSE-MGDIJLArION ELECTRONIC CIRCUITRY
AND COMPONENTS. MEASUREMENTS OF OPTICAL SIGNALS
OVER A TWO-MILF PATH UNDER A FULL VARIETY OF WEATHER
CONDITIONS HAVE PERMITTED A COMPARATIVE EVALUATION Or
AM, FM. AND PM SYSTEMS. THE RESULTS SHOW
CLEARLY THE ADVANTAGE OF FREQUENCY MODULATION AND
PULSE MODULATION, MEASUREMENTS OF PULSES
!RANSMITTED APPRECIABLY BEYOND THE LIMITS OF
VISIBILITY IN SNO' AND FOG INDICATE A CHANNEL

BANDWIDTH, LIMITED BY SCATTER-MULTIPATHS, PUT OF THE
ORnFR OF p0 MCP5.. AN ANAL YS!T IS PRESENTED OF
MULTIPLE-SCATTER PATHS AND SYSTEM DESIGN
CONSIDERATIONS FOR THESE CONDITIONS. (AUTHOR) (U)
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AD-631 168 17/2 20/5
LINCOLN LAB MASS INST OF TECH LEXINGTON

SEMICONDUCTOR LASER COMMUNICATIONS THROUGH MULTIPLE-
SCATTER PATHS. (U)

OCT 65 2P CHATTERTONPE, J, .
REPT, NO. JA-2664,
CONTRACT: AF 19(628)-5167,
MONITOR: Ecr , TDR-66-150

UNCLASSIFIED RFPORT
AVAILABILITY: PUBLISHED IN PROCEFDINGS OF THE IEEE
V53 N12 P2114-5 DEC 1965, COPIES TO DCC USERS ONLY.

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
*LASERS), LIGHT TRANSMISSION, SCATTERING,
AEROSOLS, ATMOSPHERIC MOTION, MODULATION, FIBER
OPTICS, SEMICONDUCTOR DEVICES (U)

THE REPORT RELATES TO LIMITATIONS ON RANGR AND
RELIABILITY OF WIDE-RAND LASER COMMUNICATIONS CAUSED
BY ATMOSPHERIC TURBULENCE AND MULTIPLE-SCATTERING
AEROSOl,.So (AUTHOR) (I0)
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AD-635 749 17/2 20/5 q/1
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

P-N JUNCTION LASERS FOR COMMUNICATION SYSTEMS. (Ul

APR 6q 7P WANDINGERP LOTHAR lKLOHN,
KENNETH L. I

UNCLASSIFIED REPORT
AVAILABILITY: PUBLISHED IN IEEE TRANSACTIONS ON
AEROSPACE AND ELECTRONIC SYSTEMS VAES-2 N3 P271-7
MAY 1966.

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*LASERS, LIGHT COMMUNICATION SYSTEMS),
(*DIODES(SEMICONDUCTOR), LASERS), GALLIUM ALLOYS*
APSFNIC ALLOYS# VOICE COMMUNICATION SYSTEMS,
PUMPING(OPTICAL), PULSE MODULATIONt
COMMUNICATION EOUIPMENr, SEMICONDUCTORS (U)

SECURE GROUND-TO-GROUND COMMUNICATION LINKS.
COMMUNICATION FROM SATFLLITES AND SPACE PROBES. AND
COHERENT OPTICAL LOGIC IN HIGH-SPEFO INTEGIATED
COMPUTERS LIE WITHIN THE REALM OF SEMICONDOCTOR
SINGLE LASERS OR LASER ARRAYS. LASERS OF THIS TYPE
HAVE THE ADVANTAGE OF FXTREMELY SMALL SIZE, EASE OF
DIRECT MOnIl.ATION, AND HIGH EFFICIFNCY, RUGGEDNESS
AND SIMPLICITY OF PUMPING PROMISE HIGH RELIABILITY
FOR MILITARY ELECTRONICS. A DISCUSSION IS
PRESENTED ON DFSIGN CONSIDERATIONS, TECHNOLOGICAL
PROBLEMS, AND PERFORMANCE PF P-N JUNCTION LASERS FOR
SHORT RANGE COMMUNICATION SYSTEMS, AFTER A BRYFF
REVIEW OF FUNDAMENTAL PRINCIPLES FOR LASING ACTION IN
SEMICONDUCTORS, AN ACCOUNT IS PRESENTED OF PREVIOUSLY
UNPUBLISHED TECHNOLOGICAL PROCEDURFS RFQUIRED TO
ACHIEVE GAAS LASER DIODES WITH HIGH OUTPUT IN THE
COHERENT REAM AT A HIGH PIJLCF RATE REOUIREF) TO
OPERATE A PULSE CODE, MODULATED VOICE TRANSMISSION
SYSTEM. A DESCRIPTION IS GIVEN OF WAFER
PRFPARATION, DIFFUSION OF EXTREMELY PLANAR P-N
JUNCTIONS. AND THE FORMATION OF OHMIC, LOW-RESISTANCE
.'.RFA CONTACTS. MEASUREMENT TECHNIQUES TO DETERMINE
THE PERFORMANCE CHARACTERISTICS OF THESE LASERS WITH
RESPECT TO SUCH FACTORS AS THRESHOLD CURRENT DENSITY,
MAXIMUM OUTPUT POWER, EXTERNAL QUANTUM EFFYCIENCYP
SPECTRAL DISTRIBUTION, ANP LINEWTDTH OF EMITTED
RADIATION ARE nISCUSS;EC, (AUTHOR) (U)
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AD-642 514 20/5 20/12
MASSACHUSETTS INST OF TECH CAMPRII1GE DEPT OF ELECTRICAL
ENGINEERING

EFFECTS OF PRESSURE ON A SEMICONDUCTOR LASER
RADIATION. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTop
SEP 66 146P FILHOPJOSE FLLIS RIPPFR I

REPT. NO. TR-5
CONTRACT: nA-31-124-ARO(D)-92 oNONRX1841(51)

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEMICONDUCTOR DEVICES, *LASFRS)o
(*LEAD COMPOUNDS, *BAND THEORY OF SOLIDS)#
SULFIDES, SPLENTOES. TELLURTDES, GALLIUM ALLOYS,
ARSENIC ALLOYS. PRESSURE, EMISSIVITY,
MODULATION, MOMENTIUMt DEFORMATION, POLARIZATION,
GAIN, FREQUENCY . CARRYEPS(SEMICONDUCrORS)p
ULTRASONIC PACT ýIONP DOPING (U)
IDENTIFIERS: AUG~iENTED PL-ANF WAVE MFTHODSt GALLIUM
ARSENICEF LFAD SELENIDE, Lt±4 s0.LF~flEt LE:Ar
TELLURIDE# SEMICONDUCTOR LASERS (U)

THE RESUJLTS OF THE RELATIVISYI'C APW CALCULATION
OF THE BAND STPUCTURFp MOMENTUM MATRIX ELFAMENT3 AN[D
DEFORMATION POTENTIALS OF THE LEAD SALT S APE USED TO
CALCULATE THE EFFECTS OF CONSTANT PRESSURE ON LASERS
MADE OF THV-SE MATERIPLS. ý.;FHAVIC-R OF THE

FREQUENCYr POLARIZATION AND RELATIVE GAIN OF THESE
LASERS ARE CALCULATED ý:O SEVERAL nOPINGS. AinD
INJECTION LEVELS. WHEN ISOTROPIC. AND UNIAYTAL
PRESSUPLTS ARE APPLIED. THF EFFECT OF SMALL. DYNAMIC
PRFSSURE ON SEMICONDUCTOR LASERS IS ANALY7FDp
RESULTING IN A FREQUENCY mODULATION OF THE LASER
RAnIATION. AN EXPERIMENT CCNPIRMING THIS ANALYSTS
WAS PERFORMED. A 2 MC/S FREQUENCY MODULATTON WAE
INTRODUCEn INTO A CW GAAS INJECTION LASER WITH AN
ULTRASONIC WAVE. THIS MODULATION WAS THEN PJETFCTED
WITH THE USE OF A FABRY-PEPOT TN!EPFFQOMvTFP. t
THEORETICAL ANALYSIS OF THF LIMITATIONS OF THE
METHOD Oc MODULAl ION DEMON'STRATED AROVF WAý, CARRIED
OUT WITH A REGARD TO ITS DEVICE APPLICATiDrJS,
(AUTHOR)(U
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AD-643 606 20/5
FOREIGN TECHNOLOGY DIV WR!GHT-PATTERSON APR OHIO
LASER. 

(U)

NOV 66 2OP ANG-JUCHU I
REPT. NO. PTD-TT-65-1453
MONITOR: TT 67-60190

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. Or TIEN TZU CHISHU (CHINESF PEOPLE'S REPUBLIC) N3 PP4-B JP64,

DESCRIPTORS: (*LASERS, CHINA), PROPAGATION,SCIENTIFIC RESEARCH# RUBY, GASES# MODULATION (U)

THE SIMILAPITTFS BETWEEN LIGHT AND ELECTROMAGNETIC
WAVES ARE COMPARED. THE LASER OSCILLATOR ISDESCRIBED ALONG WITH LASER RADIATION. THE USE OF
THE LASER IN SPACE RESEARCH, COMMUNICATION,1 MEDICINE,PHOTOGRAPHY, ETC.. IS DESCRIBED. THE RUBY LASER
AND A GASEOUS STATE LASER ARF DESCRIBED.
(AUTHOR) 

(U)
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SAD-643 959 20/5 1/2 17/2 17/8j FOPEIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFR OHIO

LASER LIGHT ADVANCES IN AVIATION, (U)

SEP 66 16P CHINYFN YOU $ SREPT. NO. FTD-TT-65-361

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF HANG K'UNG CHIH
SHIH (CHINESE PEOPLE'S REPUALIC) N7 P7-12
1964.

DESCRIPTORS: (*LASERS, AERONAUTICS), LIGHT
COMMUNICATION SYSTEMS. OPTICAL TRACKING, OPfAR,
OPTICAL EQUIPMENT, RANGE FINDING. CHINA (W

THE ARTICLE EXAMINES LASER LIGHT ADVANCES IN THE
FIELD OF AVIATION AND ITS APPLICATTONS IN
COMMUNICATIONS, SEARCHING, TRACKING AND
INTERCEPTION, (U)
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AD-645 640 9/4 17/2 20/5
DELAWARE UNIV NEWARK DEPT OF ELECTRICAL ENGINEERING

QUANTUM LIMITATIONS To ELECTROMAGNFTIC SIANAL
rIEASUREMENTS. (U)

DESCRIPTIVE NOTE: FINAL REPT.,
DEC 66 20P BOLGIANOL. PAUL I

CONTRACT: AF-AFOSR-2-65
PROJ: AF-9768
TASK: 976802
MONITOR: AFOSR 67-0152

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-610 422.

DESCRIPTORS: (*QUANTUM STATISTICS, *INFORMATION
THEORY), (WFIELD THEORY# *LIGHT COMMUNICATION
SYSTEMS), ELECTROMAGNETIC WAVES# PHOTOELECTRIC
EFFECT, LASERS, DETFCTION (U)

IDENTIFIERS: PHOTODETECTION, OPTICAL COMMUNICATION
SYSTEMS (U)

THF REPORT DESCRIBFS WORK ON THE DEVELOPMFNT OF AN
EFFECTIVE STATISTICAL COMMUNICATION THEORY FOP
OPTICAL COMMUNICATIONS. PHOTODETECTION STATISTICS
HAVE BEEN COMPUTED FOR AN OPTICAL ILLUMIN4TION
COCNSISTING OF A CW SIGNAL AND NARROWBA60t NOISE AND A
FORMULA ORTAINED FOR THE INFORMATION TRANSMITTABLE BY
AN OPTICAL DETFCTOR. QUANTUM ELECTRODYNAMICS HAS
BEEN USED TO EVALUATE THE STATISTICS OF A NARROWBAND
OPTICAL. COMMUNICATION SYSTEM AND TO COMPUTE THF
STAIISTICS Or A COUPLED MODE SYSTEM. THE REPORT
SUMMARIZES THIS WORK AND LISTS PUBLICATIONS DURING
THE GRANT PERIOD. (AUTHOR) (U)
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AD-649 851 20/6 20/10
BRANDEIS UNIV WALTHAM MASS DEPT OF PHYSICS

QUANTUM THEORY OF INTERNALLY MODULATED LASERS, (U)

FEB 67 132P TITTERTONPAUL J.
REPT. NO. SCIENTIFIC-4
CONTRACT: AF 19(628)-5833
PROJ: AF-461*5

TASK: 464502
MONITOR: AFCRL 67-0119

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, MODULATION). (*AMPLTTUDE
MODULATION: LASFRS), (*FREQUENCY MOPULATION,
LASERS), QUANTUM MECHANICS, RESONATORS# FIELD
THEORY. GAIN, COHERFNT RADIATION, THEORY,
QUARTZ. POTASSIUM COMPOUNDS, PHOSPHATES,
MODULATORS (U)

IDENTIFIERS: POTASSIUM DIHYDROPHATE (U)

RECENT EXA RHlFNTe ,,AVE RVLA•LED TWO 1 IST TNCT MODES
OF OPERATION OF THE INTERNALLY MODULATED LASER, THE
AM AND Fk.i MODES. FACIi OF WHICH REMOVES ALMOST ALL
RANDOM PHASE ANP AMPLITUDE FLUCTUATIONS IN THE LASER
OUTPUT. A QUANTUM THEORY OF THE i Ot'ULATIONi PROCESS
IS DEVELOPED IN TERMS OF THE TRAVELLING WAVE MODES O0
AN OPTICAL RESONATOR. TiE THEORY PREDICTS THE
EFFECT O THE MODULATOR ON AN ARBITRARY WAVE PACKET
OF ELECTROMAGNETIC ENERGY. A SATURATION ANALYSIS
OF THE STFADY fTArE OPERATION OF BOTH THE AM AND
THE FM LASER IS PERFORMED IN AN EFFECTIVE LINEAR
RESPONSE APPROXIMATION. EFFECTIVE CAIN CURVES ARE
FOUND AND PLOTTED FOR MULTIMODF AM. SINGI.F NODnF
AM AND SIN-GLE MODE FM CASES. EXPERIMENTS APE
SUGGESTED TO TEST DETAILS OF THE MODULATION PROCESS
WHOSE EFFECTS ARE REVEALED BY THIS ANALYSTS.
(AUTHOR) (U)
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AD-650 870 20/5
H NU SYSTEMS INC MENLu PARK CALIF

LASER PARAMETER MEASURFMENTS HANDBOOK. VOLUME
I. (U)

DESCRIPTIVE NOTE: FINAL REPT.t
FEB 67 3A7P HEARDFH. G. I

CONTRACT: AF 30(602)-3346
PROJ: AF-5519
TASK: 5519n3
MONITOR: RADC TR-66-704-VOL-I

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-650 871# AD-650
872.

DESCRIPTORS: (*LASERS, HANDROOKS), FLECTRICAL
PROPERTIES, OPTICAL PROPERTIESP MEASUREMENT,
COHFRENT RADIATION. PROBES, TEST EQUIPMENT,
ENEPGY. POWER, CALORIMETRY, PHOTOCHFMISTRY,
SPECTROSCOPY, REVIEWS (U)

THF HANDBOOK IS A COMPFNDrjM OF MEASURPMEMT THAT
ENCOMPASSES THF LASER TECHNOLOGY. 7T INCLUInES A
WEALTH OF INFORMATION GLEANED FROM OVER 650 ARTICLES
SURVEYED IN AN EXHAUSTIVE LITERATURE SEARCH THAT
REVIEWED AMERICAN AS WELL AS FOREIGN SCIENTIFIC
JOURNALS, AND GOVERNMENT RCPORTS. THE WORK
CONTAINS THE CONTRIBUTIONS OF 37 AUTHORS WHOSE WORKS
WERE EDITED TO CONFORM WITH THE TEXT AND ABRIDGED TO
ELIMINATE REDUNDANCY. IT IS RELIEVED THAT THE TEXT
TREATS ALL OF THE SIGNIFICANT LASER MEASURFMENT
TECHNIQUES THAT HAVE BEEN DUM3LI¶AED TO DATF IN THE
AREAS OF RFAM SAMPLING, BEAM PARAMFTERS, POWER,
EI:ERGY, GAINF WAVELENGTiH, BANDWIDTH, f PFNCF ANI)
FREQUENCY STABILITY. THE TECHNIQUES OF MODULATION
AND THE MFTHODS OF MEASUREMENT ARE TREATEn AS ARE THE
COMMUNICATION ASPECTS OF NOISE IN THE LASER SIGNAL
SOURCE. THIS VOLUME CONTAINS CHAPTERS FNTITLED:
LASER PARAMETEPS AND MEASUREMENT; REAM SAMPLING
TECHNIQUES: MEASUREMFNT OF BFAM PARAMETERS;
MEASUREMENT OF ENERGY AND POWER. (U)
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AD-650 871 20/5
H NU SY!TrMS INC MENLO PARK CALIF

LASER PARAMETER MEASLRFMENTS HANDBOOK. VOLUME
II. (U)

DESCRIPTIVE NOTE: FINAL REPT.,
* FEB 67 2)5P HEARDH. G. I

CONTRACT: AF 30(602)-3346
SPROJ : AF-5919

TASK: 5519n3
MONITOR: RAI1C TR-66-704-VOL-2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-650 870, AD-650
872.

DESCRIPTORS: (*LASERS, HANDBOOKS), FLECTRICAL
PROPERTIES, OPTICAL PROPERTIES, MEASUREMENT.
COHERENT RADIATION# GAS LASERS, GAIN. PLASMA
MEDIUM, ATOMIC ENERGY LFVELS, LINE SPECTRUM, TEST
EQUIPMENT, MONOCHROMATIC LIGHT, SPECTROSCOPY,
REVIEWS (U)

THE LASER PARAMETER MEASUREMENTS HANDBOOK
IS A COMPENDIUM OF MEASUREMENT THAT ENCOMPASSES THE
LASER TECHNOLOGY. IT INCLUDES A WEALTH OF
INFORMATION GLEANED FROM OVER 650 ARTICLES SURVEYED
IN AN EXHAUSTIVE LITERATuRE SEARCH THAT REVIEWED
AMFRICAN AS WELL AS FOREIGN SCTENTTFIC JOURNALS,
AND GOVERNMENT REPORTS. THIS WORK CONTAINS THE
CONTRIBUTIONS OF 37 AUTHORS WHOSE WORKS WERE EDITED
TO CONFORM WITH THE TEXT AND ABRIDGED TO ELIMINATE
REDUNDANCY. IT IS BELIEVED THAT THF TEXT TREATS
'LL OF THE SIGNilFICANT LAqER MFASUREMFNT TECHNIQUES
THAT HAVE BEEN PUBLISHED .0 DATE IN THE APFAS OF HFAM
SAMPLING, BEAM PARAMETERS, POWER. FNERGY, GAIN.
WAVELENGTH, BANDWIDTH, COHERENCE AND FREQtJFNCY
STABILITY. THE TECHNIQUES OF MODULATION AND THF
METHODS OF MEASUREMENT ARE TREATED AS ARE THE
COMMUNICATION ASPECTS OF NOISE IN THE LASER SIGNAL
SOURCE. THIS VLUME CONTAINS CHAPTERS CNTITLED:
MEASUREMENT OF GAIN PARAMETERSI MEASUREMENT OF
WAVELENGTH. (U)
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AD-650 872 20/5
H NU SYSTEMS INC MENLO PARK CALIF

LASER PARAMETER MEASUREMENTS HANDBOOK. VOLUMEIII. (U)

DESCRIPTIVE NOTE: FINAL REPT..
FEB 67 2 96P HEARDH. G.

CONTRACT: AF 30(602)-3346
PROJ: AF-5519
TASK: 551903
MONITOR: RAnC TR-66-704--VOL-3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-650 870p AP-650
871.

DESCRIPTORS: (*LASERS, HANDBOOKS), FLECTRICAL
PROPERTIES, OPTICAL PROPERTIES. MEASUREMENT,
COHERENT RAnIATION, BANDWIDTH, LINE SPFCTRIJM,
FLUORESCENCF, DOPPLER EFFECT, GAIN. GAS LASFRS,
INTFRFEROMETERS, STABILITY, NOISE# MODULATION,
PHOTONS, RrVIEWS (U)

THE HANDBOOK IS A COMPENDIUM OF MEASUREMENT THAT
ENCOMPASSES THE LASER TECHNOLOGY. IT TNCLI)DES A
WEALTH OF INFORMATION GLEANED FROM OVER 690 ARTICLES
SURVEYED IN AN EXHAUSTIVE LITERATURE SEARCH THAT
REVIEWED AMERICAN AS WELL AS FOREIGN SCIENTIFIC
JOURNALS, AND GOVERNMENT REPORTS. T1IlS WORK
CONTAINS THE CONTRIBUTIONS OF •7 AUTHORS WHOSE WORKS
WERE EDITED TO CONFORM WITH THE TEXT AND ARRIDGED TO
ELIMINATE PEDUNDANCY. IT IS RELIEVFD THAT THE TEXTTREATS ALI. OF THE SIGNIFICANT LASER MFASUPEMENTTECHNIQUES THAT HAVE BEEN PUBLISHED TO DATP IN THE
AREAS OF BEAM SAMPL'I t' BEAM PARAMAR^ c.c . .ow.p i.
ENERGY, GAIN# WAVELENGTH, BANDWIDTH, COHERFNCE AND
FRFQUENCY STABILITY. THE TECHNIQUES OF MODULATION
AND THE METHODS OF MEASUREMENT ARE TREATED AS ARE THE
COMMUNICATION ASPECTS OF NOISE IN THE LASEP SIGNAL ISOURCE. THIS VOLUME CONTAINS CHAPTERS ENTITLED:
MEASUREMENT OF BANDWIDTH AND COHERENCEI
MEASU"EMENT OF FREQUENCY STABILITYI MEASUPFMFNT
OF NOISE AND MODULATION OF !ASER CARRIERS, (U)
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AD-653 962 17/2 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

RAY PENETRATING INTO THE FUTURE ULTRADITANT COSMIC
COMMUNICATION LIGHT PULSES OF SATELLITES, (U)

FEB 67 13P AL.EKSANDROVeN.
RvPT. NO. FTD-HT-66-439
MONITOR: TT 67-62146

UNCLASSIrIED REPORT

SUPPLEMENTAPY NOTE: LUCHt PRONIKAYUSHCHII V BUDUSHCHEF
.... 'UNEDTTFD ROUGH DRAFT TRANS. OF NAUCHNO-
TEKHNICHESKIE ORSHCHESTVA SSSRP V6 N8 P41-3 1964.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMSP
*LASERS)# SEMICONDUCTORS, GALLIUM APSENIDESP
RELATIVITY THEORY, SPACE COMMUNICATION SYSTFMS,
SATELLITES(ARTIFICIAL) (U)

THE LENIN PRI2 FOR 1964 WAS PRESENTED TO
ASSOCIATE MEMBER OF THE AN SSSR RENTSION

VL,, AND A LARGE GROUP OF COWORKERS FOR TH .E •-
DEVELOPMENT C- A GALLIUM-ARSENIDE qEMICONnUCTOR
LASER. THr SEMICONDUCTOR LASER IS ALMOST 100%
EFFICIENT AND ITS MICROMINIATURE SIZE HOLnS GREAT
PROMISF FOP USE IN COMPUTERS TO ACHIEVE SPEEDS OF
TENS OF BILLIONS OF OPERATTONS PER SECOND. DIRECr
COMMUNICATION OVER DISTANCFS Oi SEVERAL LTGHT YEARS
IS CONSIDERED POSSIBLE WITH THE USF OF LASERS*
SATELLITES CARRYING A LASER COULD RE EASILY SFEN
AND ACCURATELY TRACKED BOTH DAY ANn NIGHT.
APPLICATIONS Or LASERS IN RADIO, TFLEPHONE AND)
TELEVISION COMMUNICATIONS AND IN CHEMISTRY ARE
MENTIONED. QUANTUM TECHNIQUES MAKE POSSIBLF' A
CONSTRUCTION OF CLOCKS ACCURATE TO ONE SECOND IN TEN
THOUSAND YEARS WHICH COULD BE USED TO CONDUJCT

RELATIVITY EXPERIMENTS. USF OF THE LASER RrAM AS A
METAL WORKING AND SURGICAL TOOL IS MENTIONED. LONG
DISTANCEP HIGH-EFFICIENCY TRANSMISSION OF ENERGY BY
LASER BEAM, ESPECIALLY IN SPACF WHFRE THE ABSORBING
AND SCAITTERING EFFECTS OF THE ATMOSPHERE ARE AVOIDEDP
IS CONSIDFRED ABSOLUTELY ESSENTIAL IN THE CONOtIEST OF
SPACE. DIPFCT CONVERSION OF MATTFR INTO FNFRG)
WITHOUT EXPLOSION IS POSSIBLF USING (UAJFtAm DrV)'ES.
UUANTUM ENGINCS. MAY UTILIZF SOLAR rNERGY UIJRING
SPACE FLIGHT, (AUTHOR) (U)
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AD-655 119 17/2 2C/10 20/5
PENNSYLVANIA STATE UNIV UNIVERSITY PARK DFPT O ELECTRICAL
ENGTNEER ING

A QUANTUM STATISTICAL ANALYSTS OF A FREQUENCi
MODULATED LASER COMMUNICATION SYSTEM, (U?

DESCRIPTIVE NOTE: TECHNICAL REPT,,
APR 67 86P RUGGIERTPNEIL F.

CONTRACT: r,A-31-124-ARO(D)-383
PROJ: DA-20014501B31E
MONITOR: AROD 5659:3-E

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICAT'ION SYSTEMS,
LASERS), (*LASERS, *QUANTUM STATISTICS),
FREQUENCY MODULATION, OSCILLATO;RS- DEMOfULATION,
PROBABILITY DENSITY FUNCTIONS, 'SIGNAL-TO-NOISE
RATIO (U)

IN THIS ANALYSIS THE QUANTUM STATISTICS OF THE
RECEIVED SIGNAL OF A FPEQUENICY MDULATE'D LASER
COMMUNICATION SYSTEM ARE DERIVED. TN PARTICULAR
THE DETECTION STATISTICS FOR HETERODYNF ANn ELECTRIC
FIELD DETECTION OF THE FREOUENCY Mnr)ULATED LASER BEAM
ARE DETERMINE[). THESE DETErTION STATISTICS ARE
t'SFD TO DEFINE A MEASI,'E OF THE COMMUNICATTON SYSTEM
PERFORMANCE IN TERMS OF A SIGNAL TO NOISE RATIO.
ThIF DEVELOPMENT OF TUE QUANTUM ELECTROMAGNETIC
FIELD IN TERMS OF THE PHOTON ANNIHILATION FIGENSTATES
IS THE BASIS FOR DETERMIW;ING THESE STATISTICS. THE
DERIVATION USFn AC OUNTS FOR FLUCTUATIONS TN THE
CARRIER, FLUCTUATIONS DUE TO BACKGROUND RADIATTON
INTRODUCE0 AFTER MODULATIONo, FLUC UATIONS DUE TO THE
LOCAL LASER OSCILLATOR, AND ZER0 POINT FIFLD
FLUCIUATIONJS. THE RESULTS OF THIS ANALYSIS
INDICATE THE PROBABILITY DISTRIBUTION FOR THF OPTICAL
HETERODYNE DETECTION IS NOT A FAMILIAR ONr OP
CLASSICAL COMMUNICATION THEORY, BUT IT IS OF THE FORM
OF PROBABILITY DISTRIBUTION THAT SATISFIES
EXPERIMENTALLY MEASURED PHOTOCOUNT STATISTICS OF
UNMODULATEt LASER RADIATION. THE PROB,1PILITY
DISTRIBUTION FOR THE ELECTRIC FIELD INTENSITY
DETECTION OF THE FREOUENCY MODULATFU LASER BEAM IS
THE FAMILIAR GAUSSIAN DISTRIBUTION, (,UTHOR) (U)
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AD-655 774 20/5 17/2 17/8 13/8
14/5

AIR FORCE CAMRRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

A RIBLIOGRAPHY OF LASER APPLICATIONS. (U)

,LSCPIPTIVE NOTE: SPECIAL REPORTS NO. 62p

APR 67 46P STICKLEYvC, MARTIN I
GINGRANDEARTHUR ;

REPT. NO. AFCRL-67-0223
PROJ: AF-46"5
TASK: 464502

UNCLASSIFIED REPORT

DESCPIPTORS: (*LASERS, RIPLTOGRAPHIFS),
MEASUREMENT, LIGHT COMMUNICATION SYSTEMS, O•DAR,
INSTRUMENTATION# CHEMISTRY, PHOTOGRAPHY,
MATFRIAL FORMING (U)

THE BIBLIOGRAPHY OF LASER APPLTCATTONS CONTAINS 644
ENTRIES FROM THE OPEN LITERATURE FOR THE PERIOD 1961
THROUGH SEPTEMPER 1966. THE ENTRIES ARE DTIVIDI

INTO THE FOLLOWING MAJOR AREAS: MECHANICAL
MEASUREMENTS AND STANDARDS; COMMUNICATIONS
APPLICATIONS: PADAR AND TRACKING APPLOCATIONS8
MILITARY APPLICATIONS; OPTICAL SIGNAL PROCPSSTNGI
INTERFEROMETRY AND TESTING OF OPTICAL COMPONENTS;
APPLICATIONS TO SCIENTIFIC STUDIESI APPLICATIONS IN
CHEMISTRY, PHOTOGRAPHIC APPLICATIONS; METALWORKING;
AND MISCELLANEOUS APPLICATIONS. THE ENTRIES ARE

.FURTHER SURDIVIDED INTO 78 OTHFR CATEGORIFe,
APPLICATIONS IN MEDICAL AND B'" GICAL RESFARrH ARE
NOT INCLUDEDI COMPLETE COVERAGE IN THE OTHER AREAS IS-
NOT GUARANTEED. UNDER SOME TOPICS (DETECTION
TECHNIQUES, SPEuTROSCOPY, INIERACTION WITH ACOUSTIC
WAVES, PLASMA DIAGNOSTICS, NONLINEAR OPTICS, GAS
BRFAKDOWN, ý T-fERING, HOLOGRAPHY) SO MUCH HAS BEEN
PURI-SHED T, ONLY REVIEW ARTICLEq, ARTICLES OF

MAJOR IMPORTANCE, PNP VERY RECENT ARTICLES COULD BE
INCLUDED. (AUTHOR) (J)
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AD-658 175 20/5
TRG INC MELVILLE N Y

MULTI-MODF HIGH ENERGY LASER TRANSMITTER. '(U)

DESCRIP'lIVE NOTE: INTERIM REPT.p
AUG 67 95P POGODAPA. L. IMCGIJIREPJ.

N. .
REPT. NO. TRG-086-IR-1
CONTRACT: AF 33(615)-3888

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERSP *TRANSMrTTER-RECEIVERS),
RUBY, ENERGY, 0 METERS# AMPLIFIERS, DESIGN,
OPERATION, 5ORESIGHTING, SERVOMECHANISMS,
TELESCOPES, MULTIPLE OPFRATION (I)

THE RE,'ORT OUTLINES THE PROGRESS MADE TOWARD
COMPLETION OF THE MULTI-MODE HIGH ENERGY
LASER TRANSMITTER SYSTEM (MMHELTS) IN THE
PERIOD FROM 6 SEPTEMBER 1966 THROUGH 15 MAY 1967.
IN ADDITION, IT DISCUSSES DESIGN CHANGES REQUIRED
FOR ENHANCEMENT OF THE OPERATION OF THE EOUIPMENT IN
THF FIELD. AREAS WHICH TRG BELIEVE TO BE
NECESSARY ADDITIONS AND/OR LOGICAL IMPROVEMENTS TO
THF OPERATIONAL CAPABILITY OF THE OVERALL SYSTEM ARE
DISCUSSED IN DFTAIL. THE OVERALL CONFIGURATION OF
THE HIGH FNERGY SYSTEM HAS NOT BEEN CHANGED FROM THAT
IN THE DESIGN FXHIBITt SUBMITTED TO WRIGHT-
PATTERSON AIR FORCE BASE ON 1 SEPTEMBER
1966, THE RUBY LENGTH OF THE Q-SWITCHFD SYSTFM,
HOWEVER, HAS BFEN REDUCED TO A TOTAL OF 17 INCHES.
THE OVERALL LENGTH HAs BEEN DIVIDEr INTO ONE
BREWSTER'S ANGLED 4 IN. 0-SWITCHED OSCILLATOR
FOLLOWED BY 13 IN. OF ACTIVE AMPLIFIER. THE 13 IN.
AMPLIFIER SECTION CONSISTS OF A 4 IN. CAVITY FOLLOWED
BY A 9 IN. CAVITY BOTH OF WHICH ARF BRFaSTFR'S
ANGLED. ALL RUBY RODS WILL REMAIN 15MM IN
DIAMETER. THE STATUS OF THE DYNAMIC BORESIGHTING
SYSTEM DEVFLOPMENT EFFORT IS ALSO DISCuSSFD HEPEIN,
(AUTHOR) (U)
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AD-658 382 20/5

FOREIGN TFCHNOLOGY Dlv WRIGPT-PATTFRSON AF9 OHiO

LASERS IN SPACF, ON THE EARTH, AND UNDER WATER, (u)

APR 67 92P CHERNYSHEVPV. N. I
REPT. NO. FTD-MT-65-373
MONITOR: TT 67-62867

UNCLASSIFIED REPOR',

SUPPLEMENTARY NOTE: EDIT-D MACHINE TRANS, 0F MCNO,
LAZERY V KOSMOSFI NA ZEMLE I POo VO)OI, MOSCOWr
1964 Pi-104.

DESCRIPTORS: (*LASERS, OPTICAL FQUIPMENT),
PARTICLE BFAMS. DESIGN, OUANT'JM MFCHANICS,
GENFRATORS, DETFCTION, AMPLIFIERS, ENERGY, GAS
LASERS, COMMUNICATION SYSTEMS, NAVIGATION,
UNDFPWATER, FIBER OPTICS, USSR (U)

THF WORKING PRINCIPLES ARE CONSIOERFD OF OIJANTUM-
MfCHANICAI GENERATORS AND AMPLTFTEPS OP OPTICAL
RANjGE-LASFR5. LASER DEVICES OF DIFFEPýNT TYPES AND
ASSIGNMENTS ARF DISCUSSED. LASER RADIATION
(AWROAD THEY ArE SOMETIMES CALLED 'DEATH PAYS')
CAN BE US-D NOT ONLY AS A WEAPON OF DESTRUCTONP BUT
ALSO AS A MEANS OF SUPER-RANGE COMMUNICATION,
DETECTION, AND NrAVIGATIOtJ. THE PAMPCHLET
GENERALIZES EXTENSIVE PUT SEPARATE" MATERIAL
PURLISPED IN DOMFSTIC AND FOREIGN PERIODIC PRFSS,
THE WORK IS DESIGNED FOR RFADWRS WITH SECOnDAPY
EDUCATION, FAMILIAR WITH TH-E BASES OF RADIO
ENGINEERING. (AUTHOR) (U)

I
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AD-659 738 20/5 20/6 20/12TEXAS UNIV AUSTYN LABS FOI< ELECTRONICS AN) RELATED
SCIENCE RESEARCH

A UNIQUE LASER DETECTOR UTTILIZING THE PHOTnPIFLECTRIr
EFFECT IN COOLED SEMICONDUCTORS. (U)

DESCRIPTIVE NOTE: TECHNICAL RFPT.,SEP 67 175P STONEJACKIr L. ;HAPTWIG,
WILLIAM H. ;

REPT. NO. TR-39
CONTRACT: AP-AFOSR-766-67
PROJ: AF-4751
MONITOR: AcOSR 67-2138

UNCLASSIFIED RFPORT

DESCRIPTORS: (*LASERSP *DETFCTORS),(*COMMUNICATION EQUIPMENT, LASERS).
(*SFMICONDUCTORS, LASERS), ELECTROOPTICS,
PHOTOCONDUCTIVITYP GERMANIUM, Pl'OTOFLECTRICMATFRIALS, DIELECTRIC PROPERTIES, RFLAXATION TTME,

BANDWIDTHP SPECTIA( INFRARFD)o SPACE
COMMUNICATION SYSTEMS 

(U)

A CHANGE IN THE REAL PART OF THE DIELECTRICCONSTANT OF SEMICONDUCTORS IS OBSERVARLE AT 4.2K.
THF DIFLECTRIC PERTURBATION CAN BE OPTICALLY
INDUCED AND SUBSEQUENTLY USED TO VARY THE RESONANTFREQUENCY OF A HIGH G, SUPERCONDUCTING RE-ENTRANT
CAVITY. THE FRFQUENCY CHANGES ARF PPEDICTARLE FROM
A CLASSICAL TREATMENT OF THE COMPLPX DIELECTRICCONSTANT IN THF PRFSENCE OF OPTICAL AND THPRMAILCARRIERS. A TRANSMISSION LINE EQUIVALENT CIRCUIT
IS USED TO ACCURATELY PREDICT THE REHAVIOR OF APHOTODIEL.ECTRIC DETECTOR. THE IMPORTANT PARAMETERSWHICH AFFECT THE PERFORMANCE OF THE DETECTOR ARE THEFREE CARRIER RCLAXATIoN TIME, RECOMBINATION LIFETIME,
THE UNLOADED CAVITY RESONANT FREQUFNCYr SAMPLE
THICKN4ESS, AND THE CAPACITIVF LOADTNG EFFFCTS.
THESE ARE REFERRED T(" AS THE SENSITIVITY
PAPAMETERS. THE ULTIMATE FREQUENCY RESPONSE
(I.E, THE PATE AT WHICH THE FREQUENCY CAN BEVARIED) IS SHOWN TO BE LIMITED BY THE FREE CARRIERLIFETIME I" TH•E SEMICONDUCTOR SAMPLE. THE

PHOTODIELFCTRIC RECEIVER IS USED IN THE DESIGN OF ANPt z.. . . . .Ci vr'' kn i WA) USED TO
DETECT VIDEO RATE, AMPLITUDE MODULATION OF A 9000AINFRARED LIGHT SOURCE, THRPE SUCH SYSTEMS AREDESCRIBED, 

(U)
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AD--664 197 9/5 p0/12
CALIFORNIA UNIV LOS ANGELES DEPT OF ENG INEFRING

RE~SEAR~CH ON SOLID STATE HETERODYNE DETECTORS FOR
ULTRASTABLE OPTICAL. SOURCES. (0I)

DESCRIPTIVE NOTE: ANNUAL REPT. 15 JUN 66-15 JJN 67#
DEC 67 lap VISWANATHANvC. R.

REPT. NO. 67-57
CONTRACT: nA-29-043-AMC-02341(E)
PROJ : DA-l1H6-22001-A-'056
TA'.K: 1Hc,-22OOI-A-056-03
MONITOR: ECOM 92341-2

UNCLASSIFIE!- REPORT

ot '-ýcRIPTO1-.: (*flEMODULATORSP SEMICONDUCTOR
DCVICES)- DHOTOFLECTRIC EFFFCTP SILTCON. SILICON
DIC.)(IDE( 6z)1-0F RAND T'HEORY OF SOLIDSP RHENIUJM,
TUNG/7TEf'ir MOLYF'OENUMP OPTV-AL EQUIPMENTt
LP',FRS (1j)
IDENTIFIERS: O-rICAL DETECTORS, MEIAL OXIDE

cr:MIC(, ,,'JCT'IRS ('

PHUT(;MSIt FROM %;,LIn) TO SOLID IN MOS
STRUCTURFJý Hrc, IiEFN STtJicir IN A SILICON-
SIL1(CONOXIOK-G"LUJ f,TPkUCTURE:. THIS STUOY GAME
ItAS76HT TNT(. THCE LOCf-T!'Ofj (;F THE SILICON nIOXID)E
COtJDUcTIOtJ. BAt.5 Wj~riý 0SPfl ' TO THF SILICO)N FI'WRGY
B3AN~DS. IT WIAS ALj FOUND 1ThAT THE NUMRFR OF TRAPS
T S HIGHER IN F SAmPLFS THAN Ttý N SAMPIYS.
PHAOTOFMISSIOrN FROM SOLIDSj 7,N`0 VACJUJM WAS STUDIED
AND) THE f-cTHOD OF PERIODIC SCHOTTr DFVIATTI'N HAS
BFFN U¶'-ED AS P Tn-1 F-OP rvm tie T tir. rii~r'arr pRRIFRS
Or- MFTALS. BY I)SIN~G PhASE MATCHING INcSTEAD OF
AMPLITUDE MAY-CHINqf BEIWEV[N THE Pi-!EDICTF-0 CURVE AND
THE EXPEPTMF:NTAL !:tI~vE A BAFiRIER HEIGHI or 7,4p 6.1
ArmD 5.2 E I FOR RHlErLIUM' TtuN(,STE*No AN':
MOLYBDENUM WAS ORTAVJiEr/. (AxUTHOR) (U)
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AD-665 584 20/5
FOREIGN TFCHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

LASER WITH MAXIMUM DFEP MOnULATION OF RESONATOR
QUALITY# (U)

AUG 67 lop STARUNOVPM. H. ;EROMKAPV.
D. ;BONCHKOVSKIIV. Y.

REPT. NO. FTD-HT-66-554 1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDIT.D ROUGH DRAFT TRANS- OF
UKRAYINSKYI FIZYCHNYI ZHURNAL (USSR)t Vi1 NP P217-8
1966.

DESCRIPTORS: (*LASERS, USSR), OPTICAL PROPEPTIES,
MCDULATIONP RESONATORS, CRYSTALSP RUBY.
DIELECTRIC FILMSP RODS (U)

IDENTIFIERS: 0-SWITCHING. TRANSLATIONS (U)

IN EARLIEP EXPFRIMENTS 0 SWITCHING WAS USUALLY
EFFECTED RY INTERRUPTING THE COUPLING BETWFEN THE
ACTIVE ROD AND ONLY ONF RESONATOR MIRRORI THE REPORT
INVESTIGATES THE PROPERTIES OF A LASER IN WHICH THF
COUPLING WITH ROTH MIRRORS IS INTERRUPTED. AN
ESTIMATE SHOWS 1HAT THE GAIN CAN BF INCREAcED IN THIS
CASE Tu ALMOST THE THEORETICAL 50%. TWO VARIANTS
OF SUCH A LASEP WERE TESTED. TWO RIJBY CRYSTALS
EACH 24 CM LONG AND 1.25 Cm IN DIAMETER WFRE USED.
ONF CRYSTAL OPERATED IN THE O-SWITNHING MODE.
THE ENDS OF THE CRYSTALS AND THE HYPOTENUSF FACES
OF THE TOTAL-RFFLECTION PRISMS WERF COATEP WITH
MGF2 AND CAF2 FILMSP RESPECTIVELY. THE
RESONATOR COMPRISED ALTERNATING DIFLECTRIC COATINGS
OF CAF2 AND ZNS ON PLATE GLASS-AND THE PRISM.
THE PLATE WAS POTATED AT 1?.000 RPM. THE FOCUSED

rTT ....... r PRODUCED BREAKDOWN IN AIR,

(AUTHOR) (U)
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AD-666 434 20/5
ILLINOIS UNIV URBANA ANTENNA LAB

COHERENCE OF LASER RADIATION. * - (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
DEC 67 54P BAYAZITYASAR NABI t

REPT. NO. TR-14, UIAL-67-9
CONTRACT: AF 19(628)-3819
PRO.J: AF-5635
TASK: 563502
MONITOR: AFCRL 68-0035

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, *COHERENT RADIATION),
INTERFEROMETERS, LIGHT TRANSMISSION, MONOCHROMATIC
LIGHT, PHOTOMULTIPLIERS, HELIUMp NEON# OPTICAL
PROPERTIES (U)

IDENTIFIERS: FABRY-PERoT RESONATORS (U)

THIS REPORT IS INTENDED TO BE A STUDY OF SOME OF
THE ASPECTS OF THE COHERENCE PROPERTIES OF OPTICAL
FIELDS AS THEY PROPAGATE THROUGH CFRTAIN TYPE 09

MEDIA. A MAJOR PART OF THIS REPORT DEALS WITH THE
RESPONSE OF A FABRY-PEROT RESONATOR TO VARIOUS i
TYPES OF EXCITATION. (AUTHOR) (U)
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AD-668 713 20/6
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LABF

INFRARED HETERODYNE DETECTION. (U)

DESCRIPTIVE NOTE: JOURNAL ARTICLE,
OCT 67 liP TEICHPMALVIN C.

REPT. NO. JA-3078
CONTRACT: AF 19(628)-5167
MONITOR: ESD TR-6R-.45

UNCLASSIFIED REPORT
AVAILAnILITY: PUBLISHFD IN PROCEEDTNGS OF THE
IEFEE V56 NI P37-46 JAN 1968.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATEn 10 AUG
67.

DESCRIPTORS: (*INFRARED RADIATION, DETECTION),
GAS LASERS, IRASERS, CARBON DIOXIDE, INFRARED
DETECTORS, INFRARED PHOTOCONDUCTORS, PHOTODIODESP
CRYOGENICS, OPDARt INFRARED COMMUNICATION SYSTEMSP
INFRARED SPECTROSCOPY, OPTIMIZATIrN (U)

IDENTIFIERS: *HETERODYNE DETECTION, INFRARFD
RADAR (t)

HFTFRODYN• EXPFRIM7NTS HAVE REEN PFRFORMEn IN THE
Iij)uLE JNý:AN)Ff REGION Oý: THE FLEcTRUMAGNETIC

SPECTRUM USING THE C02 LASER AS A RADIATION SOURCE.
THrORETICALLY OPTIMUM OPERATION HAS BEEN ACHIEVED
AT KHZ HETrRODYNE FREqUENCIES USING PHOTOCONDUCTIVE
GE:CU DETECTORS OPERATED AT 4K, AND AT KH7
Arn MHZ FREQUENCIES USING PHOTOVOLTAIC DETFCTORS AT
77K. IN ACCORDANCE WITH THE THEORY, THE MINIMUM
DETFCTABLF POWER ORSFRVEn IS A FACTOR OF ?/ETA
GPFATER THAN THE THEORETICALLY PERFECT QUANTUM

- CO;NTER, THE COEFFICIENI 2/ETA VARIES FROM 5"TO "25
FOQ THE DETECTORS INVESTIGATED IN THIS STUDnY. A
COMPARISON IS MADF BETWEFN PHOTOCONDUCTIVF AND
PHOTODIOOr DETECTORS FOR L-.-TERODYNF USE IN THF
INFRARED, AND TT IS CONCLUDED THAT BOTH ARF USEFUL.
HETERODYNE DETECTION AT 10.6 MICROMETERS I1
EXPECTED TO BE USEFUL FOR COMMUNICATIONS
APPLICATIONS, INFRARED RADAR' AND HETERODYNE
SPECTROSCOPY. IT HAS PARTICULAR SIGNIFICANCE
BECAUSE OF THE HIGH RADIATION POWER AVAILAPLE FROM
THE C02 LASER, AND BECAUSE OF THE A TO 14
MICROMETER ATMOSPHERIC WINDOW. (AUTHOR) (U)
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AD-669 086 17/5 20/5
ILLINOIS UMIV URBANA GASEOUS ELECTRONICS LAB

DYNAMICS OF OPTICAL MIXING IN A HE-NE LASFR, (U)

FEB 6A 42P MILLERP. S. SCHERRINGTON,
B. E. ;VERDEYFNJ, T,

CONTRACT: AF 33(615)-5248
PROJ: AF-7073
TASK: 707303
MONITOR; ARL 68-0033

UNCLASSIFIED REPORT

DESCRIPTORS: (*INFRARED DETECTORS, GAS LASEPS)s

(*GAS LASERS, ATOMIC ENERGY LEVELS)p HELIUM,

NEON, BANDWIDTH# AMPLITUDE MODULATIONP
EXCITATION, RESPONSE, PERTURBATION THEORY,
MATHEMATICAL PREDICTION (U)

IDENTIFIERS: OPTICAL MIXING, RESPONSE TIME,
COMPUTER ANALYSIS (U)

THE DIFFERENCE FREQUENCY RETWErN TWO 3.39 MICRON
SIGNALS INJECTED INTO A 6328 A AND/OR 1.15 MICRON
HE-NE LASER HAS BEEN nETECTED AS AN AMPLITUDE
MODULATION OF THE 6328 A AND/OR 1.15 MICRON OUTPUT

INTENSITY. EXPERIMENTAL MEASUREMENTS OF THF
BANDWIDTH OF THIS DETECTION SCHEME HAVE BEEN MADE FOP
A 6328 A LASER DETFCTOR. IT IS SHOWN THAT THE
FUNDAMENTAL EQUATIONS OF LASER ACTION PROPERLY
PREDICT THE BEHAVIOR OF THE LASER DETECTOR AND
INDICATE THE OPERATING CONDITIONS WHICH ARE NECESSARY
IN ORDER TO ACHIEVE OPTIMUM BANDWIDTH. (AUTHOR) (U)
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AD-669 305 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFR OHIO

LIGHT - DETECTOR AND WEAPONt (U)

NOV 67 92P KRASNOVPV.
REPT. NO. FTD-HT-23-809-67

UJNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED ROUGH nRAFT TRANS. OF MONO.

SVET - LOKATOR' SVET - ORUZHIE, MOSCOW. 1964 P1-
103g.

DESCRIPTORS: (*LASERSv USSR).o QUANTUM MFCHANICSp
'vISIBILITYs COHFRENT RADIATION, INSTRUMENTATION#
RURY, PUJLSF SYSTEMS, GAS LASERS'
PUMPINJG(OPTICAL)p DEMODULATION#
MAF<5(PLANET) p COMMUNICATION EQUIPMENT,
(0,YOSCOPES, PREDICTIONS (U)

A REAM OF LIGHT FROM A QUANTUMk GENFRATOR TS A
MILLION TIMES BRIGHTER THAN THE SUN AT THE SAME SOLIn

-ANGLE. HAVTNG A HIGH CONCENTRATION OF FNERGY, THE
REAM OF A QUANTUM GENERATOR CAN FASILY PIERCE A THICK<
METAL PLATE.. EVEN A DIAMOND. FOCUSPOD INTO A NEEDLF

Rr* I nTH WEAPONr~ FACOMrb A UEADLYWEPNUSG
THr BEAMS OF A QUANIUM GENFRATOR, DIRFCT
COMMUNICATION WITH THE PLANETS AND THT STARS CAN BE
ACHIEVED. SUCCESSFUL EYPERIMENTS WITH LIGHT-
COMMUNICATIONS HAVE nEFN CONDUCTED ON EARTH.
QUANTUM GENERATORS CAN BE USED ALSO AS OPTICAL
LOCATORS, TN RANGE AND ACCURACY THFY APE PAR
BEFTTER THAN! RADAR. IN 1962 OPTICAL DETECTION OF
THEF MOON WAS MADE. IT RECAME POSSIRLE To PYAMINF

IN DETAIL THE LUNAR SURFACE AND' IN THE FUTURE, OTHEP
PLANETS OF THE SOLAR SYSTEM. THE TREMENDOUS
DENSITY OF THE ENERGY OF 'THE NrW REAMS PERMIT THEIR

WIrDE USE IN VARIOUS TECHNOLOGIES. (AUTHOR) (Uj)
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AD-670 120 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTFRSON AFR OHIO

QUANTUM RADIOPHYSICS: SELECTED ARTICLES. (U)

SEP 67 97P

REPT. NO. FTD-MT-67-31

UNCLASSIF.ED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF AKADEMIYA
NAUK SSSR. FIZICHESKII INSTITUT. TRUDY, V31 P74-
112, 139-77 1q65,

DESCRIPTORS: (*LASERS, REPORTS), ATOMIC ENFRGY
LEVELS, LIGHT COMMUNICATION SYSTEMS, GAS LASERS,
MASFRS, PULSE SYSTEMS, MOLECULAR BEAMS.
HYDROGEN, RUBY# EXCITATION, COHERENT RADIATION'
USSR U)

IDENTIFIERS: TRANSLATIONS, QUANTUM FLECTRONICS.
ATOMIC BEAMS, COMPUTER ANALYSIS. FREQUENCY
STANDARDS (U)

CONTENTS: REGENERATIVE OPTICAL QUANTUM
AMPLIFIER'; CONDITIONS OF PULSATIONS OF EMISSION
POWER O01 QUANTUM GENERATORS; QUESTIONS OF
CONSTRUCTION AND INVESTIGATION OF WORK OF QUANTUM
GENERATOR ON BEAM OF HYDROGEN ATOMS. (U)
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AD-671 596 17/2 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

FRFQUENCY-SHIFT KEYING LAS7R COMMUNICATION
STUDIES. (U)

DESCRIPTIVE NOTE: DOCTORAL THFSIS,
APR 68 144P SMITHDONALD A. I

REPT. NO. ECOM-2967
PROJ: DA-lLO-13001-A91A
TASK: ILO-13001-A91A-5f.

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS. GA;
LASERS), (*GAS LASERSP *FREQUFNCY SHIFT KEYFRS),
(*MODULATORS, GAS LASERS)# HELIUM. NEON#
D1GITAL SYSTEMS. FREQUENCY MODULATION,
ELECTROOPTICS; POTASSIUM COMPOUNDS, BIREFRTNGFNCEP
POLARIZATIO(M, MATRIX ALGEBRAP ýIGNAL-TO-NOTIE
RATIO- DIAGRAMS. THESES (U)

IDENTIFIURS: pOTASSIUM DIHYOROPHOSPHATF, *LASER
MOni '_ATORS (U)

A 11NIOUE OPUICAL MOD'ILATION AND DETECTTON TECHNIQUE
HAS FVOLVF, FROM AN INVESTIGATION OF METHODS OF
DIrITAL MODULATION, TRANSMISSION. AND OETFCTION IN
THF OPTICAL RE(ION. IN PARTICULAR A FREQUFNCY-
SHTFT KEYTNG LASER COMMUNICATION SYSTEM HAS REEN
DEMONSTRATED AND THE ADVANTAGES OF SUCH A SYSTEM HAVE
BEEN SHOWN. A DETAILED THEORETICAL ANALYSIS OF
ELFCTROMAGNETIC-WAVE PROPAGATION IN AN ELrCTROOPTYC
CRYSTAL OF ARRITRARY ORIENTATION WAS DEVELOPED. IN
TUPN THE PARAMETERS FOR AN OPTICAL MODULATOR CAPABLE
OF FRFQUE,qC'T SHIFT KFY!NG AT A DIGITAL RATE WERE
DETERMINED. bASED ON THIS ANALYSIS A LABORATORY
COMMUNICATION SYSTEM INCORPORATING FSK MODULATION
AND DETECTION CAPARILITIES WAS BUILT AND SUCCFSSrULLY
OPERATED. THE TRANSMITTER CONSISTS OF TWO HELIUM-
HEON GAS LASERS OPERATING AT WAVELrNGTHS OF 6328
ANGSTROMS AND 11523 ANGSTROMS. THE IWO BEAMS
ARE CO'.*BINFD AND PASS THROUGH TFIF KOP FLECTRO-OPTIC
MODULATOR WHICH IS DRIVEN BY A DIGITAL VOLTAGE OF 100
VOLTS PEAK AMPLITUDE. THE RECEIVER CONSISTS OF TWO
PHOTODIODI*S, EACH DETECTING ONE OF THE WAVELENGTHS.
THE DETECTFD SIGNALS ARE PROCESSED BY DECISION
CIRCUITRY TO RFTRIEVE THE TRANSMIITED INFORMATION.
TO FVAI IATF THF PERFOPMANCE OF AN OPTICAl FSK
SYSTEMP EPPOR RATE MEASUREMENTS WERE MADE TN A
SIMULATED ATMOSPHERIC TYPE OF ENVIRONMENT AND
COMPARED Tn SIMILAR MEASURFMENTS MADE (U)
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AD-672 301 17/2 20/6
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J INST FOR
EXPLORATORY RESEARCH

SELF-ALIGNING OPTICAL BrAM WAVEGUInES, (U)

67 6P CHRISTIAN,J. ROBERT ;GOUBAUP
GEORG ;MINKJ. W. ;

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN IEEE JNL. OF QUANTUM
ELECTRONICS, VOE3 Nil P4q8-503 NOV 1967.

DFSCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
WAVEGUIDES), (*LENSES, ALIGNMENT), LASERS,
u0 T'CAL COATINGS, CONTROL SYSTEMS,
TOLERANCES(MF*CHANICS), SEISMOLOGY (L)

IDENTIFIERS: OUP-NTUM ELECTRONICS, AUTOMATIC
CONTROL SYSTEMS, COMPUTER ANALYSIS (U)

PREVIOUS rXP!RIMENTS WITH A LENS-TYPE BEAM
WAVEGUIDE HAVE DEMONSTRATED THE APPLICABItTTY OF SUCH

GUIDES TO F-FITCIENIT LONG DTSTANCE TPANSSe- 1^ON AT

OPTICAL FREQUENCIES, IN PRACTICAL APPLICATTONý IT
WILL BE NECESSARY TO AUTOMATICALLY COMPENSATE FOR
MOVEMENTS OF THE GROUND WHTCH WOULD MTSALTGN THE
GUIDE AND THUS CAUSE INCREASED TRANSMISSION LOSS.
IN ORDER TO ]INVESTIGATE THE PRACTICABILITY OF
'SFLF-ALIGNINC' OPTICAL REAM WAVEGUIDES THF AVAILABLF
EXPERIMENTAL GUIDE WAS MODIFIEn BY ADDING A SENSING
DEVICE AT EACH LENS WHICH INDICATES ANY DISPLACEMENT

'OF THE BEAM FROM THE LENS CENTER. THIS ALIGNMENT
ACCURACY COULD BE GREATLY INCREASED, WHICH MIGHT BE
OF INTEREST FOR GEOLOSICAL MEASUREMENTS CONCERNING
M)VEMMFNT5 IN THE EARTH'S CRUST. (AUTHOR) (U)

75

IUNCLASSIFIED /ZLW13



UNCLASSIFIED

DPC REPORT SIRLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-672 693 20/6 20193 17/2
FOREIGN TCFrHiAOLOGY DIV WRlrHT-PATilFRSOJN AF- ,-HYO

INVESTIGATTON AND L~J-VELOr*M'ENl OF OPTICAL "ODuL241
(I cSL!YFOOVA .1 TI RWFAFkABOTKA OP II CHFSlK IKI

IlOF)OL YA'T0O,(V) # U)

OCT 67 12P PIRCSHIN'I. Vý :KOBLOVAtM.
M. ;KHL-YSTr)'.V. I, ;A!NTONYAN T!;PE. V. I

REPT. NO. FT -MT-24-222-67

'JNCL SSTIFIED REPORT

SU[PPLEfM;F.fNVAPY NOTE. EnITED MACHINE TRANS, OF MONO.
VSESC'YLlZJA YA NAU.CHNý YA SESSITYAt POSVYASCHENNAYA
FDI',Ytj RADIO (NO. 22): SEKTSIYA KVANTOVOT
El-EKrF-0NIKJ (SC IENTIFITC Atil. Tr-C'AITCAL S')CIFTY OF
RAQTO ENGINr'ERTNO AND ELECTP>'AL C0MMUNICATION.
C ENtrRIAL GOVFrRN-MrNT 22 'iIL-UNION Sc IFNTIFI.C
SESSTON, LJE(YCATED TO (ADIO DA)A. CECTION OF
QUANITJM (El-cCTROfICS)t MOSCMh. 19(.- P33-40O.

IDEý)CPIPTORS* (*L.ASERSO *MODULATORS)p (*LIGHT
c OMMUIJNCAT ION SYSTE:MS, MODUIL.Ar.7PS) P

INFTFROF~PeCkYS;Tpl Sý PWl'ACZCilk/ CfMPUN
PHO';HAIL.So I )WEr.s OPT IMIZA' 1O10 THFRMAI

EXPN~1N. ODUA~ ONT~lEVISION COMMUNICATION
ýYTLMSi LJ;< (U)

JDI>.YlFIEFRS' *OPIICAL MnDULATOPRp *LASER
(.OMUJI ~ TTN SYSTFM'-3o FLECTRO-OPT ICAL SYSTFMASt

T P r SL.".T I ,q c (U)

A 7[ :CE IFS PtiG A SYMMI7TH ICAI. MYCHAI 150W
~~F.~~ ~<FRO~T iqTH Pi-JjNllft( fRP'ACTlUjG DIAc~nNALLY CUT

CF Y3'--TAL.S 7,4 THf ARMS W/KS )FjFLoPED. THE LATTFR ARE
C0OJlFROLLfL) EPY A FIELfl AT IdGHT ANGLES TO (IfiF

C-',qTROL. I IF M~fOULATGIj CAj 1`31 LOWFRP-r ('y INCRE"ASING
TiFF LI`7hGT i OR- THE CRYIAAL A14D OECREASINc, 7TS CROSS
SFCTIOrl. nFlTAI' S ON Tfif TWHRHAl- EXPANSION OF:
VAPTOUS PARTS AN4D mATFRIAL-, :rE GIV71N1 AND THEi FPFF(JT,
WV FYPANSTON W-1 moDULAkToR (ý! -RA1 ION ARE DFES*CRIREI"X,

1111 MOOHULATrO, WAS TECTI'm L r~Th 7'-t1 0f..N r 10 0 M C
vITFH A COrnTROL. /OLT-A~f- "i I'E TdE MODEL WAS
IESIFL) lN ANJ E-XPER-MENTAL 7 -AON OF A
'E.E!VISIOri PICTURE WITH THFE I- A LASFR PFIM. MU)
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UNCLASSIFIED

DO)C REPORT t3IRLIOGRAPH'ý SEARCH CONTROL NO. /ZLW13

AD-672 955 20/5 20/6 17/2
RAND CORP SANTA 1MOANI2A CALIF

ELECTROMAGNETIC FIFLr; AND INTENSITY FLUCTUATIONS IN A
WEAKLY INHOMOGr'NEOUS MEODIUM, U

JUL tb~ L40P YURAPH, T*
REFT. NO. PM-5697-PP
CONTRACT: FL44620-67-C-Ot,45

UNCLASSIF ED REPORT

OF'SCRIPTOPS: (*ELLCTROMAGNETIC FIELnS,
PRPoAGATION~)p (*COHERFNT RAiJIATTONP
PROPAGATIOPN), (*LTI'HT COMMUNTJCATION SYSTEMS,
SCATTERING), P~R~rACTIVE IINDEXt LASERSt
TURPLJLEN"E: GREFNIS FUNCT* )Nt PERTUR13ATION THFORY,
RAD AIý (U)
IDENTIFIERS: RYTOV APPROXIMA IO0N, '4IXWr'.LS

EQUAIIOr!St WAVF EO"IATIONS (U)

A SELF-CONiSISTENT GREEN'S FLINCTIO14 Tf ( HIJI(v )r Tc,
USFD TO OriTAIN 1HF FLFCTPOmA - y mTIC FIELr) Alin TITS
CORR[S."PONrnING IN4TENSITY TO SP-COAD ORDFR IN\ THE YNDF X
OF REFRACTION FLUCTUATIONS. IT IS FOUNO THAT FOR
PROPAGATION ý)ISTANCES LESS THAN A CRITICAL LFNGTH,
THE PERTUF941'ON METHOD GIVES VALID RESULTS. THE
FIELD IS FPIMARILY COHFRENT SVICE THE FLUCTUATIONS IN
THF FIELD ARE SMALL. THE SOLUTION OBTAINED FOR THE
FIELD IS ALSO SHJOWN To CONSERVE ENERGY.P WHFN TH-E
SOLUl ION OA7AII'$D HERE is COMPARED WITH THF FPESUL1IS
OF THE RYTOV APPROXIMATION, IT IS CONCLUDED THAT
THF RYTOV APPROXIMATION IS NOT VALITD FOR
PROPAGATIlON rOITAtICES EXc'FFDIýG Tt4E 'CRITICAL. LFNGTH.
F0? " THI'SE DISIANU 5, THE PERTURBA~iTON MEIHOD RPFAKS
00wjH THE r]F'Lf* 1'. ESSFNITAL.LY INCOHEREl-T SINCE Tp-'
COHERENT COMr1OrJLrJ1 CP THE rFIELD IS F XPONENtTIALLY
SMAL!E "ýOP THEFSE RANGE VALUEl,t A STATISTICAL
ARGUMENJT TS GIVEN TO OB3TAIN iN.TENSTTY STATTSTICS' A,14r
AN] AF-PROXTPAATF EXPRESSION VALID rOR ALL PAIý.GF VALUES
1S DERIVED FOR THE INTENSITY STA-;rSTICS, TriS
EXPRESSIO(I IS FOUND I'D BF IN ',OOD AGREEMEtiT WITH
EXP'ERIMENT. (AUTHOR) (U)
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UNCLASSIFIED

D0C REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLWl.3

AD-673 759 20/5
FOREIGN TECHNOLOGY DIV WRICHT-PATTFRSON AFR OHIO

RECENT FOREIGN DEVELOPMENTS IN LASFR TECHt!OLOGYr (U)

AUG 67 26P HUANG WLI-HANP;
F•EPT, NO. FTD-HT-67-216

UNCI.ASSIFIED REPORT

SUPPLEMErJTARY NOTE. EOITFD TRANS. Or K'O.HSUEH TOUNG
PAO (CHINESE PEOPLEtS REPUBLIC) N2 P166-17t4
1965.

DESCRIPTORS: (*LASERS, REVIEWS), MATERIALS,
INSTRtJMENTATIN, RANGE FINDING, OPDARP LIGHT
COMMUNICATInN SYSTEMS? INFRARFn DETECTORS, CH;NA. (U)

IDENTIFIERS: TRANSLATIONS 0j)

A REVIEW IS GIVEN OF NON-CHINESE LASER
1ECHNOLOGY, TOPICS INCLUDE: THE SEARCH FOP
LASING MATERIALS; IMPROVEMENT OF LASER SYSTEMAS AND
APPARATUS; HTGH-INTENSTTY OPTICS; APPLICATION OF
LASER TECHNIOUFS (OPTICAL LOCATING, OPTICAL RADARe
INFRARED RECEIVING). (-I)
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UNCLASSIFIED

DDC REPOqT BTPLIOGRAPHY SEARCH CONTROL NO, /ZLWI3

AD-673 876 17/2 20/5 P2/2
AEROSPACE CORP EL SEGUNDO CALIF LAR OPERATIONS

DESIGN CONSIDERATIONS OF MULTIPLE LASER COMMUNICATIONl
LINKS B'TWEEN SYNCHRONOUS SATELLITE AND SFVERAL EARTH
STATIONS, (U)

SEP 67 30P CHANGN, C, ;BROCKPF. G.

REPT, NO. TR-0158(9230-02)-1
CONTRACT: F04695-67-C-0158
MONITOR: SAMSO TR-68-7

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, LIGHT COMMUNICATION
SYSIEMS), (*SYNCHRONOUS SATELLITES, *LIGHT
COMMUNICATION SYSTEMS), COMMUNICATION
SATELLITES(ACTIVE), TELESCOPES, STARILITY,
ATMOSPHERIC MOTION, SIGNAL-TO-NOISE RATIO- GAIN,
SPACE-TO-SURFACF, BANDWIDTH, SECRET COMMUNICATION
SYSTEMS (Ul

SECURE AND PRIVATE MEGABIT-PER-SECOND COMMUNICATION
I-INKS BETWFEN A SATELLITE IN SYNCHRONOUS ORBIT AND
SEVERAL CROUND STATIONS ARE DESIRED IN CERTAIN

APPLICATTONS. THE HIGHLY DIRECTIONAL PROPERTY OF
LASER BEAMS MAKES LASER WAVES AN APT CANDIDATE FOR
THE CAPRIEP OF THE SYSTEM. THE LARGE POTENIrAL

SNPWIDTH OF THE LASER SYSTEM CAN PF OF VALUE ALSO IN
PRF;VIDING REDUNDANCY FOR RFLIARILITY AND CODING FOR
SE"UPITY. THE VERY DIRECTIONAL '"OPERTY OF THE
LAC.U:R BEAM, HOWEVER, PRESENTS PROBLEMS OF POINTING
ANtr ACQUISITIONt THESF PRORLEMS ARF PAPTICIJLARL Y
SEVERE FOP THE CASE OF SIMULTANEOUS TRANSMTSSION
BETWEEN THE SATELLITE AND MULTIPLE GROU)ND TERMINALS.
AN ADDITIONAL PROBLEM OF EFFICIENT OPTICAL ANTENNA
GAIN AR!SrS FOP THIS CASE. RFCENT ADVANCES IN
HIGH-POWER, HIGHER-EFFICIENCY LASERS ENCOUPAGE
CONSIDERATION OF A LASER TRANSMITTFP CONFTGURATION
HOT PREVIOUSLY INVESTIGATED 70R MU TIPLE LINK
COMMUNICATION OVER SYNCHRONOUS SATLLTTE DISTANCES.
IN THIS CONFIGURATION, A SATELLIT -BORNE LASER IS
OPERATED IN A RELA'FIVELY HIGH-ORDER MODE.
APPROPRIATF OPTICS ARE USED TO PROVIDE MULTIPLE
LINKS# ONE LOBE OF THE BEAM FOR EACH LINK. ALSO
MODE SWITCHING CAN PROVIDE ALTERNATIVE LINKS. THE
GKOUrD TERPINALS APE EACH FOUIPPED WITH SFPARAIE
LAqERS. ASIDE FROM POOP ATMOSPHEP1C SEEING,
SATELLITE ATTITUDE STA-ILTTY APPEAPS TO BE THF KEY
PERFORMANCF-LIMITING ELEMEN1 Or THF SYSTEM, (U)

/9
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO0 /iZ.Wt3

AD-674 085 17/2 20/5 9/4
PENNSYLVANIA STATE UNIV UNIVERSITY PARK

SOME RESULTS ON ERROR RATES FOR A LASER BINARY
COMMUNICATION SYSTEM# (U)

JAN 68 4P LACHSGFRARn IJANKOWICH,
EDWARD I

CONTRACT: fA-31-124-ARO(D)-383
PROJ: DA-2001450IB31E
MONITOR: AROD 5659:7

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN PROCEEDINGS OF THE IEFEE
V56 N4 P744-745 APR 68.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 11 DEC
67.

DESCRIPTORS: (*LIGHT COMMUNICATION SSTEMS,
*LASERS), ERRORSP PROBABILITY' SIGNAL-TO-NOISE
RATIO, POWrP (U)

THF PROBARILITY OF ERROR IS OBTAINFD POR A SIMPLE
BUT FUNDAMFNTAL FORM OF A LASER EINARY COMMUNICATION
SYSTEM. THE RFSULTS SHOW THAT THE PROBABILITY OF
ERROR IS STRONGLY DEPENDENT UPON ABSOLUTE SIGNAL
LEVEL AS WELL AS SIGNAL-TO-NOISE RATIO, (AUTHOR) (U)
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00C RE-PORT RIRLIOSRAPHY SEARCH CONTROL NeO. /7LW1 S

AD-67~4 170 17/2 20/14
ADVISORY CROUP FOR AERONAUTICAL RESEARCf-; AND DFVE-LOPMErN
PARIS (FRANCE)

PHOPAGATIr'N~ FACTORS, IN SWAE COMMUNICATIONS,.(U

DESCRIrT'jvC NoTEF CONFERENCF PRCEEr)pjGSp
(6' 5353P BLACKBAND#W. T. I

REPT. NO. AGARD-CP-3

UNCLASSIFIED REPORT
AVAILARILTTY: ADVISORY GROUP FOR ArPONAIJTTeýAL
RESEARCH fIND DEFVELOPMENT,t 7 RUE ANCELLEP 0

NEUILLY-SUC?-SETNEt PARIS (FRANCE).

DESCRIPTORS: (*SPACE CCMM,,:TCATION SYSTEMS,
*PF-(,'.:'A0ATION~), SYMPOSIA. IOWOSPHERIC
PROPAGATION,ý PLASMA SHEATH, RFENTPf VEHICLES,
RADIO WAVESP T-rflPOSflHERE, IONOSPHERF,
ATMOSPHERIC REFRACTION, AITFNI-ATIONP LA'ýErP-,
COMMUNICATION SATELLITESWATIVF.) 0j)
IDENTIFIERS: NATO (UW

THF ION05bPHERIC RESKARCH C'),MMI T iLFF OF H
AVIONICS MANEL OF AGARD/NA 0 HELD TTS TENT~l
ANNUAL SYMPOSIUM MEETING IN RWIE ?2 SEPTEmRERI
196S5. THE S;UBJFCT CHOSEN FOR DISCUSSIO)N WAS,
'PROPAGATION FACTORS IN SPACE COMMUNICATIONS*.
THIS VOLUME PRFSENTS THE FULL TEXT OF THOSEF PAPERS
WHICH HAVE NOT BEEN PRINTEr) ELSEWHFRE AND ALSO AN
ACCOUNT OF THE INFORMAL DISCUSSIONS WHICH FOL~LOWED
T11F PRCSENTATION OF THE PAPERS. (AUTHOR) (U)
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AD-674 274 17/2 20/5
FOREIGN TFCHNOLOGY DIV WRIGHT-PATTFRSON AFP OHIO

APPLICATIONS OF LASERS@ (U)

NOV 67 liP HSIANG CHOUNPI
REPT. NO. FTD-HT-23-1024-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF K'O HSUEH HUA
f'AO (CHINEVF PEOPLE'S REPUBLIC) NI P13-15 1i63.

DESCRIPTORS: (QLASERSP LIGHT COMMUNICATION
Sy TEMS)r (*COMMUNICATION SYSTEMSP CHINA),
OPUAR, SPACK COMMUNTCATION SYSTEMS, MAPPING,
UNDVRWATFR COMMUNICATION SYSTEMSt LIGHT
TRANS 17S0 nON UNDERWATER TRACKINGP ELECTRON
ACCFLERAlOPS, DETECTION (U)

1DENTIFIERS: TRANSLATIONS (U)

LARERS CArw PRODUCE A LIGHT BEAM HAVING EXCELLENT
DIRECTIVITY AND AN INIFNSITY SEVERAL MILLION TIMES
THF INTENSITY OF THE SUN. FXPEPIMENTS PROVED THAT
L,'FR REAMS HAVE A BEAM FIREAD LES5 THAN 30 CM FOR
EVERY 1.5-KM PPPAGATIO., RESEARCH IS UNDFRWAY TO
UJSF LASERS IN SPACE. SURFACE. AQD UNDERWATER
COMMUNICATIONS. LASERS WILL RE USED IN MILITARY
F)FTECTiON, MAPPING. COMPUTING TECHNOLOGY, AND SPACE
NAVIGATiON AND ALSO AS WEAPON!. WHEN LASERS ARE
USED IN COMMUNICATIONS, THE AUDIC SIGNALS TO RE

IRANSMITTFO *-RF USED TO MOOULATE THE LIGHT BEAMS.
THF M•')ULATED REAMW ARE THEN TRANSMITTFD PY AN
OPTICAL TRNI"IVTTER. THE OPTICAL RECEIVER AT THE
RECEIVING LND WILL RFCFTVE AND DEMODULATE THE
INCOMING LIGHT SIGNALS. AN OPTICAL SYSTEM POR
SPACL COMMUNICATIONS USING SOLAR ENERGY FOP LASER
PUMPING Iq IN PROCESS OF DFVELOPMFNT, OPTICAL
RADARS REQUIRZ A LOWER iNPUT POWER THAN MTCROWAVE
RA-7ARS. RESEAkCH SHOWS THAT AN OPTICAL RADAR
HAVING AN AVERAGE OUTPUT POWER OF 66 W IS CAPABLE OF
DETECTING ? SPACESHIPS 16,000 KM AOART WITH AN
ACC-RACY APPROACHING I X 0.0001. A GROUND OPTICAL
RADAR HAVING A 10-.<M DFTECTING RANGE WEIGHS ONLY 10
KG. LASERS EMITIING PLUE LIGHT BEAMS ARE USED FOR
UNDERWATER TRACKING AND INTERSUBMAPINE
COMMUNICATIONS. (AUTHOR) (Uý
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DoC REPORT BIRLIOGRAPHY SEARCH CONTROL NO. /ZLWI3

AD-674 349 17/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTrRSON AFR OHIO

CERTAIN DEMANDS ON THE OPTICAL FREQUENCY RECEIVERS IN

COMMUNICATION SYSTEMS USING COHERENT LIGHT, (U)

NOV 67 16P HENGCH'EN I

REPT. NO. FTD-HT-23-606-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. Or WUJ HSIFN TIEN
CHI SHO (CHINESE PEOPLE'S REPUBLIC) Nil P12-17
1969.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,

DEMODULATION)v LASERS, COHERENT RADIATION,
SEMICONDUCTOR DFVICES, SIGNAL-TO-NOISE RATIO,
PHOTOTUBES, PHOTOMULTIPLIERS, RESPONSE,
EFFICIENCY5 BANDWID T H, INFRARED DETECTORS,
CHINA (U)

IDENTIFIERS: TRANSLATIONS, HETERODYNING (U)

T:*i DEVELOPMENT OF THE LASER AS A COHERENT,
EXCELLENT MONOCHROMATIC AND HIGHLY DIRFC',IONAL
OPTICAL SIGNAL SOURCE HAS LEn TO ITS POSSInLE

APPLICATION IN OPTICAL COMMUNICATION. THE OBJECT
OF THIS PAPER IS TO SET FORTH SOME SPECIAL
REOUIREMENTS OF LIGHT rEMODrUL.ATORS FOP COHERENT LIGHT

OPTICAL COMMUNICATICN, LIGHT DEMODULATORS OPERATE
IN A MANNER SIMILAR To RADIO RECEIVE'S, EXCEPT THAT
TH.FY REQUIRE THE CONVERSION OF LIGHT INPUT TO
PHOTOCURRENT AND THZIR NOISE HAS STRONG QUANTUM
CHARACTERISTIC;. G'_:'NERAL REGUIREMENT3 FOR LIGHT
DEMODULATORS APE HIGH SENSITIV1TY Al\D A HIGH SIGNAL

TO NOISE RATIO. IN AN OPTICAL COMMU' ICATION
SYSTEM, TH-ý PRF'FEPrED MODULATION F:RUOUENCIES AND D.` NF
WIDTHS ARE IN THE INFRA-RED RANGE AND HIGHFR, SOME
SEMICONDUCTOPS ARE: PROMISING FOR J-E IN DF-MODULATORS
OF'{RATING IN THE 1,4FRA-RED RANGE. RUT THEY DO NOT
COMI'LETEL Y FUlFILL THEE OTHER RFQUIREME•NTS. AMONG
LIGHT DEIFCTI(ON ME:THrDS THiAT CAN BF USED. OPTICAL
HETERODYNING APPEARS TO RE OF PART]f:ULAR IT.PORTANCE. (U)
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ouC REPORT BIOLIOGRAPHY SEARCH CONTR(OL NO. /ZLw13

,j-675 075 20/6
CAL IFORN. A UNIV BERKELEY

PiiAlE MODULATION OF Q-SWITCHtED LASER BEAM; IN Si.ALL-
SCALE FILAMENTSP (U)

FEB b8 7P CHEUNGrA. C. IRAN'KrD. Me
;CHIAOPR. Yo ;I*OWNESPC- Ho.

CONTRACT:# DA-ARO(D)-31-124-G976s ARPA ORDER-67b
MONITOR: AtROD 7778:1

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN PHYSICAL REVIEW LETTERSt
V20 N15 P78( -789t b APR 68.

DcISCRIPIORS: (*COHERLAT RAL 'ATION# *PHASL
MODULATION)f CARE-N, COMPOlJN__. SULFIDESr tI'ýHT
PULSESt BAND SPECTRUMP REFRACTIVE 'ItDEXP LA3ENSP
t. :D r- 6A N D (U
IDENTIFIERS: O-SWITIC'TNGP CARBON LJISULF:DE (U

THE SPECTRA OF SMALL-SCALE TRAPPED ilLAMENTS Or7
LASER LIGH-T IN CARBON DISUI FlOE At--) OTHER LIQUID:-
CONTAIN DISCRETE FAIJDS OF fREQUENC-ES EXTENDING To
EITHER SIDE OF THL LAS~d FREGUEN('Y. THE REE-UL &RITY
OF THLESE PAT1ERNSI5 AND YET THE Lý 2K OF A FIXE-D
FREQUENCY BETWEEN BANDS AS EXPEC TFD FOR VARIOUS
MODULATION PROCESSESt HAVE BEEN PUZZLING. IT IS
FOUND THAT THE PATTERNS OBSERVED CORRESP( kJD To T14E
INTENSITY ENVELOPE OF AN UNDERLYING STRUL FURE OF
EQUALLY SPACED SIDEBANDS. (AUTHOR)(L
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AD-676 721 7/4 17/2
TECHNION - ISRAEL INST OF TECH HAIFA DEPT oF PHYSICS

DrTURNINATIO OF THE C02 LINE PARAMETERS USING A

C02-N2-HE LASER. ktJ)

NOV o7 3P OPPENHEIMPURI P. ;DEVIR,
ADAM D.

CONTRACT: AF-EOAR-26-67
MONITOR: AFOSHf 08-'2119

UNCLASSIFILD REPORT
AVAILABILITY: PUB. IN JNL. OF THE OPTICAL
SOCIElY OF AMERICAw VSR N4 P585-586 APR 68.

DESCRIPIORS: (*CARBON DIOXIDE. ABSORPTION
SPECTRUM), (*MOLECULAR ENERGY LEVELS. CARBON
uIOXIDE), (*LIGHT COMMUNICATION SYSTEMS.
ATTENUATION). BAND SPECTRUM. IRASERS, INFRARED
RADIATION. LINE SPECTRUM. INFRARED SPECTROSCOPY,
ATMOSPHERE, NITROGEN# HELIUM# ISRAEL (U)

IDENTIFIERS: ATMOSPHERIC ABSORPTION (U)

iHE 1NILGAILU INTENSITY AND WIDTH OF SINGLE
ROTATIONAL LINES IN MOLECULAR RAND SPECTRk ARE
IMPORTANT FACTORS IN THE DETERMINATION OF SPECTRAL

EMISSIVITIES. THE RESULTS GIVEN IN THIS REPORT
ALLOW PREDICTION OF LONG-PATH ATMOSPHERIC ABSORPTION
OF C02 LASER ENERGY. FOR EXAMPLE. A 10-M PATH OF
PURE C02 IS EQUIVALENT TO 30 KM OF AIR. IF A
CONCENTRATION OF 0.033% OF C02 IS ASSUf'VED.
THUS FIG. 1 SHOWS THE ATTENUATION OF LASER
RADIANT ENERGY IN A 30-KM PATH IN AIR. IF THE SAME
PRESSURE BROADENING IN AIR IS ASSUMED AS IN PURE
COP. (U)
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AD-676 814 17/2 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

ATMOLPHERIC EFFECTS ON DIGITALLY MODULATED LASER
TRANSMISSION. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.p
JUL b8 21P WHATLEYMERLE M. ;SMITH,

DONALD A, .
REPT. NO. ECOM-3005
PROJ: DA-1-H-620501-A-446
TASK: 1-H-b20501-A-44806

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
*LASERS), PULSE CODE MODULATION, ATMOSPHERE#
METEOROLOuICAL PARAMETERS, TACTICAL WARFARE*
DIGITAL SYSTEMS# ERRORS# AMPLITUDE MODULATION,
SCINTILLATION (U)

IDENTIFIERS: POLARIZATION MODULATION (U)

THIS INVLSTIGATION HAS PROVIDED DATA WHICH ALLOW

THE EVALUATION OF THE LASER AS A TRANSMISSION DEVrCE
rOR DIGITAL. INFORMATION, IN PARTICULAR# THE EFFECT
OF THE AIMOSPHERE ON LASER PROPAGATION, MODULATION,
AND COMMUNICATION CAPABILITIES PERTINENI TO TACIICAL
APPLICATIONS HAS BEEN STUDIED. THESE STUDIES WERE
MADE UNDER VARYING CONDITIONS OF WEATHER, PATH
LENGTH, OPTICAL POWER, MODULATION DEPTH AND
MODULATION METHOD. THE CHARACTERISTICS OF INTEREST
IN EACH CASE WAS THE BIT-ERROR RATE OBTAINED WITH
BINARY SERIAL BIT STREAMS- FROM THIS INFORMATION,
THE OPERATION OF A LASER PCM SYSTEM MAY BE
FORECAST. (AUTHOR) (U)
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AD-677 221 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

MURE POWERFUL THAN THE HYPERBOLOID, (U)

DEC 67 9P ANDREEVpO. S
REPT. NO. FTD-HT-23-1096-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF VOENNYE ZNA:IYA
(USSR) V41 N2 P38-39 1965p BY L. HEENAN.

DESCRIPTORS: (*LASERSP REVIEWS), COHERENT
RADIATION. LIGHT COMMUNICATION SYSTEMS,
EXTRATERRESTRIAL RADIO WAVES, MIRRORS' FOCUSING,
HEAT. USSR (U)

IDENTIFIERS: DEATH RAYS. HYBERBOLOIDS. PLASMA
DIAGNOSTICS. TRANSLATIONS (U)

MANY PRE-WORLD WAR IT SOVIET PUBLICATIONS
CARRIED ARlICLES ON THE SO-CALLED 'DEATH RAYS.'
MORE OFTEN THAN NOT. THESE ARTICLES, BASED LARGELY
ON NON-SOVIET DATAP WERE PURE SCIENcE FICTION.
THE FEW SERIOUS ARTICLES REFERRED TO DEADLY WEAPONS
USING HEAT RAYS. THE CONCEPT OF WEAPONRY CHANGED
DRASTICALLY WITH THE ADVENT OF LASERS# WHICH EMIT
STIMULATED RATHER THAN THERMAL RADIAIION. MENTION
IS MADE OF THE USE OF LASERS IN MULTICHANNEL
COMMUNICATION SYSTEMS. RANGING OF PLANETARY SURFACES,
METALLURGY, PLASMA DIAGNOSTICS, BIOLOGYP MEDICINE.
ETC. THE ARTICLE ALSO REVIEWS SOVIET
CONTRIBUTIONS TO THE DEVELOPMENT OF THE LASER. (u)
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AD-677 37d4 9/1 1/

!'ICHIGAN UNIV rNN A:R5OR L .ECTRON PHYSICS LAB

L-'TYPE HOTODEMODULATORS FOR COHERENT LIGHT

SIGNAL.S. U

DESCRIPTIVE NOTE: FINAL TECHNICAL REP.'o
AUG u8 47F NASONPJOHN L.

RLPT. NO. TR-11I. 07094-1-F
CONTRACT: DA-ARO(D)-31-124-G631"
PROJ: DA-20014501-B-31-Ep 07094~
MONITOR: AROD 5427:4-~E

UNCLASSIFIED RE.PORT

DLSCRIPTORS: %*LIGHT C ONMM~'flICAT -ON SYSTEMSP
PHOTOTUE-S)p (*PHOTOTUBESP DEMODULaToRS)p
UEý)GNP S, 3ANDo COHERENT RADIATION, LASERSI

TRAVELING-w'\VE TUBESr RES1SIAbJCE(ELECTRICAL) I
LLECTRON BEAMSP ELECTROSTATIC FIELDS# FOCUSING (:J)
IDLNTIFIERS: *PHOTODEMODJLA'O.RS (U)

TrHE l-1EORETICAL STUDIES ARE SUMMARIZ;;D AND ANI
~XPERIMENTAL INVESTIGATION IS REFORTED FOR AN E-
:YPL IRAVL.-If40- AVE PHOTOT'IEE. THE PRINCIPAL.
FEATUILE OF SUCH A DEVICE Is" THE CENTRIFUGAL

[LECTRO TATIC FOC'SING OF THE ELECTKON BEAM. THEI
THEORETICAL STUO'I YIE:Ll I A SMALL-SIGNAL POWER
THF-OREMP THE TYPES OF WAVES PROPAGATINC ALONG A THIN

E- YPE f3LAMP AND A SMALL-S'GNAL ANALYSIS OF THE4
TRAVELIN(6-iAVE PHOTOTUBE. AN EXPPF~SS70N FOP THF
EUUIVALENT RE5SISANCE (OF THE- DFV74CE IS DEPI'VEDP WITH
NUjMEFICAL RESULTS GIVEN r-FO THE -,ASE OF Zý-RO CIRCUIT
LOSSt ZERO SPACE CHARGED AND S)NCHRONOUS BEAM
VtELOCITY. FOR COMPARISONo, LEQUIVALE!T RESISTANCE
t;AILF.. -P GIL VO -TP PHOTCrf'(incES. THE

LXPERIMENTAL. INV/ESTIGATION INVO-LVED A PHOTOTUBE
ULSIGNLD TO OPERATE AT S-BAND. DS~
CONSIDERATIONS AND MEASUREMEN'T TECHNIQUES APE

GISCUSSEL). EXPERIMENTAL CURVES FOR THE EQ)UIVALENT

THEORETILAL RESULTS. (AUTHOR)(U
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AD-679 802 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

rlEWS OF INSTITUTIONS OF HIGHER LEARNING.
PHYSICSP VOLUME 10p NUMBER B, 1967 (SELECTED
ARTICLES). (U)

SMAY b8 17P KABANOVpM, V. !BUKATYltVo

I.
REPT, NO. FTD-HT-23-251-68

UNCLASSIFIED REPORT

SOPPLEMENTAgY NOTE: EDITED TRANSI OF IZVESTIYA
VYSSHIKH UCHEBNYKH ZAVEDENII. FIZIKA (USSR) VIC

N8 P26-30# 142-141, 1967, BY F. DION,

DESCRIPTORS: (*LASERS, *LIGHT TRANSMISSION),
PTMOSPHERE, LIGHT COMMUNICATION SYSTEMSr
SCATTERING, FOG, ATTENUATION, USSR (U)

IDENTIFIERS: TRANSLATIONS (U)

CONTENTS: ATTENUATION OF COLLIMATED LIGHT BE'MS
iN DISPEK(SIvE MEDIAl ATTENUATION OF LASER BEAMS IN
ARTIFICIAL WATER FOGS. (')

I
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AD-680 574 17/2 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSONAFB OHIO

LIGHT RAYS THAT CARRY INFORMATION. (U)

MAY b8 14P EIDUSYA.

REPT. NO. FTD-HT-23-1544-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF NAUKA I TEKHNIKA
(USSR) Nll P5-9 1966r EY R, ZECCOLA.

OESCRIPTORb: (*LIGHT COMMUNICATION SYSTEMS#
*LASERS), (*LIGHTP MODULATION),
ELECTROOPTICS, BANDWIDTH. PUMPING(OPTICAL),
MAGNETO-OPTIC EFFECT, BIREFRINGENCE. PIEZOELECTRIC
CRYSTALS# USSR (U)

IDENTIFIERS: TRANSLATIONS* OPTICAL MODULATORS (U)

THE EVER-EXPANDING NEED FOR EXCHANGE OF INFORMATION
HAS CROWDED THE RADIO FREQUENCY SPECTRUM. A
QUALITATIVEI-Y NEW SOLUTION TO THE PROBLEM OF CHANNEL
CAPACITY IS OFFERED BY THE RECENTLY CREATED SOURCES
OF MONOCHROMATIC COHERENT LIGHT. THESE SO-CALLED
MASERS AND LASERS OPERATE AT EXTREMELY HIGH
FREQUENCIES. AND# SINCE THE QUANTITY OF INFORMATION
THEORETICALLY ABLE TO BE TRANSMITTED ON A
COMMUNICATIONS CHANNEL IS DIRECTLY PROPORTIONAL TO
THE FREQUENCY, THEIR THEORETICAL INFORMATION CAPACITY
IS TREMENDOUS. THE CAPACITY OF A LASER
COMMUNICATIONS CHANNEL IS AT LEAST 1000 TIMES GREATER
THAN THE CAPACITY OF ALL RADIO CHANNELS USED UP TO
NOW. INCLUDING MICROWAVE, THE PRIMARY PROBLEM
HINDERING LASER COMMUNICATIONS NOW IS MODULATION OF
THE LASER BEAM. THEORETICALLY. ANY OF THE FOUR
STANDARD PARAMETERS OF A LASER BEAM CAN BE MODULATED
TO PLACE INFORMATION OF THE BEAM: FREQUENCY,
AMPLITUDE, PHASE AND POLARIZATION. ACTUALLY. TWO
PRIMARY METHODS CAN BE USED TO MODULATE THE LIGHT
BEAM EXITING FROM A LASER: INTERNAL AND EXTERNAL
METHODS. IN THE FIRST CASE. THE LIGHT BEAM IS
ACTED UPON AS IT IS BEING FORMED, I.E., WITHIN THE
ACTUAL LASER. IN THE SECOND CASE. THE MODULATION
IS PERFORMED AFTER THE BEAM HAS BEEN CREATED.
INTERNAL METHOrS INCLUDE REGENERATION MODULATION,
MODULATION USING THE STARK EFFECT AND MODULATION
USING THE SEEMAN EFFECT. SCIENTISTS AT PRESENT
ARE GIVING PREFERENCE TO THE EXTERNAL MODULATION
METHODS. WHICH INCLUDE MODULATION OF THE PUMPING,
MECHANICAL MODULATION, MODULATION USING THE FARADAY
EFFECT, MODULATION USING THE KERR EFFECT' (U)
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AD-682 079 20/6
SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT
CHRISTCHURCH (ENGLAND)

A LOW DRIVE-POWER LIGHT MODULATOR USING A READILY
AVAILABLE MATERIAL ADPP (U)

MAY 68 16P OOREtM. I
REPT. NO. SRDE-68009

UNCLASSIFIED REPORT

DESCRIPTORS: (*ELECTROOPTICSP MODULATION)#
(*MODULATORS, LIGHT). LIGHT COMMUNICATION
SYSTEMS. LASERS, AMMONIUM COMPOUNDS, PHOSPHATESP
BANDWIDTHP LIGHT TRANSMISSIONP BIREFRINGENCEs
GREAT BRITAIN (U)

IDENTIFIERS: AMMONIUM DIHYDROGEN PHOSPHATE (U)

A VIDEO-FREQUENCY TRANSVERSE ELECTROOPTIC LIGHT
AMPLITUDE MODULATOR UTILIZING THE MATRIX ELEMENT R41

IN ADP IS DESCRIBED AND COMPARED FAVORABLY WITH
OTHER MODULATOR CONF!GURATIONS USING ADP. KDP,
AND KD*P. IT UTILIZES TWO CRYSTALS TO COMPENSATE
FOR TEMPERATURE AND ANGULAR DEPENDENCES OF
BIFRINGENCE, AND HAS MORE THAN ADEQUATE STABILITY FOR
NORMAL LABORATORY USE# A USEFUL BUILT-IN OPTICAL
BIAS CONTROL IS PROVIDED. FREQUENCY RESPONSE HAS
BEEN MEASURED BETWEEN 53 HZ AND 5 MHZ AND FOUND
TO BE FLAT. VIDEO SIGNALS HAVE BEEN TRANSMITTED
OVER A LASER COMMUNICATION LINK USING ONLY 50-VOLT
PEAK-TO-PEAK DRIVE. HALF-WAVE VOLTAGE 1S 220 VOLTS
AND CAPACITY IS 53 PFt GIVING A DRIVE-POWER
REQUIREMENT OF 2.6 WATTS PER MHZ OF BANDWIDTH FOR
100 PERCENT MODULATION DEPTH# OR 290 MW FOR 50-
PERCENT MODULATION DEPTH. OPTICAL TRANSMISSION WAS
70 PERCENT ACHIEVED BY USING AN INDEX MATCHING
LIQUID. AN EXTINCTION RATIO OF 30:1 WAS OBTAINED
USING A LASER LIGHT SOURCE. (AUTHOR) (U)

I
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AD-682 432 7/3 17/2 9/1
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

DESCRIPTIONS OF INVENTIONS, (U)

JUN 68 21P BERLINA. A. IMURADYANPA,
G. DNESMEYANOVA. N. IANFILOVE. A,
VOLKOVPA. S. I

REPT. NO. FTD-HT-23-59-68

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: UNEDITED ROUGH DRAFT TRANS, OF A
COLLECTION OF SOVIET PATENTS, BY L, MAROKUS,

DESCRIPTORS: (*PATENTS, USSR), CHELATE COMPOUNDS,
FERROCENESP LIGHT COMMUNICATION bYSTEMSP DATA
TRANSMISSION SYSTEMS, LASERS, ALKYLATIONP DIPOLE
ANTENNAS, ANTENNA ARRAYS, ELECTRIC FILTERS.
MAGNETOSTRICTIONP DELAY LINES (U)

CONTENTS: METHOD OF OBTAINING FERROCENE
DERIVATIVES; DEVICE FOR TRANSMISSION AND RECEPTION
OF INFORMATION BY LIGHT CARRIER; METHOD OF
OBTAINING ALKYL DERIVATIVES OF FERPOCENE; COPHASIAL
ANTENNA ARRAY WITH ELECTRIC SCANNING' PASSIVE
OPTIMUM FILTER. (U)

Ii
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AD-602 768 17/2 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

COMMUNICATIONS APPLICATIONS OF LASERS. (U)

MAR 68 103P KOBZEV.V. V- IMILINKISB.
M. ;EMELYANOVtR. Go 1

_ REPT. NOý FTD-HT-23-1179-67

UNCLASSIFIED REPORT

SUPPLEMENTARY NOIE: UNEDITED ROUGH DRAFT TRANS. OF MONO.
PRIMENENIE OPTICHESKIKH KVANTOVYKH GENERATOROV DLYA
TSELEI SVYAZI# MOSCOWr 1965 P1-120.

DESCRIPTORS: (*LASERS, *LIGHT COMMUNICATION
SYSTEMS)p MODULATIONP DEMODULATORS.
PHOTOCATHODES. PHOTOMULTIPLIERS. PHOTODIODES,
PHOTOELECTRIC MATERIALSP RADIO COMMUNICATION
SYSTEMSP OPERATION, DESIGN. USSR (U)

IDENTIFIERS: TRANSLATIONS# PHOTODETECTORSP LASER
MODULATORS (U)

CONTENTS: OPERATING PRINCIPLE AND ARRANGEMENT OF
THE LASER; METHODS OF MO(JULATING LASER EMISSIONI
MAIN TYPES OF PHOTODETECTORS; RADIO
COMMUNICATIONS SYSTEMS EMPLOYING LASERS. (U)

I
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AO-684 149 20/6
LIBRARY OF CONGRESS WASHINGTON 0 C AEROSPACE TECHNOLOGY
DIV

LIGHT PROPAGATION IN A TURBULENT ATMOSPHERE, (U)

DESCRIPTIVL NOTE: SURVEYS OF FOREIGN SCIENTIFIC AND
TECHNICAL LITERATURE,

MAR b9 37P POLUSHKINANDREY -

.REPT. NO. ATD-67-52

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT TRANSMISSION. *ATMOSPHERIC
MOTION), SCIENTIFIC PERSONNEL, SYMPOSIA,
SCINTILLATION, COHERENT RADIATION, LASERS,
OPTICAL IMAGES# USSR (U)

THE REPORT PRESENTS A COMPREHENSIVE OUTLINE OF
SOVIET RESEARCH ON THE PROPAGATION OF LIGHT IN A
TURBULENT ATMOSPHERE. THE MAJORITY OF SOURCE
MATERIALS SCANNED AND PROCESSED FOR THIS STUDY WERE
PUBLISHEL DURING THE LAST DECADE. AN ATTEMPT WAS
MADE TO TRACE THE DEVELOPMENT OF THE MAJOR AVENUES OF
RESEARCH ON THIS SUBJECT AS FOLLOWED BY THIC PRINCIPAL
SOVIET INVESTIGATORS. (U)
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AD-688 411 17/2 20/6
RAND CORP SANTA MONICA CALIF

APERTURE AVERAGING OF OPTICAL SCINTILLATION, (U)

APR b9 23P YURAPH. T, ILUTOMIRSKIPR,
F.

REPT. NO. RM-590Z"ARPA
CONTRACT: OAHC15-67-C-0141, ARPA ORDER-189-1

UNCLASSIFIED REPORT

DLSCRIPTGRS: (*LIGHT COMMUNICATION SYSTEMS, OPTICAL
EQUIPMENV COMPONENTS), (*LIGHT TRANSMISSION,
ATMOSPHFRIC MOTION), TURBULENCE, SCINTILLATION,
PROPAGATION, LASERS,
APPROXIMATION(MATHEMATICS), ANALYSIS OF
VARIANCE (U)

IDENTIFIERS: APERTURES, SIGNAL PROCESSING (U)

THE APE-'TURE-AVERAGI14G FACTOR OF A CIRCULAR
APERTURE IS DERIVED. THIS FACTOR GIVES THE EFFECT
OF A FINITE RECEIVING APERTURE ON SPHERICAL AND PLANE
WAVES IN REDUCING THE VARIANCE OF A FLUCTUATING LIGHT
SIGNAL. CURVES OF THE REDUCTION FACTOR AND
NORMALIZED SIGNAL STANDARD DEVIATION AS A FUNCTION OF
RANGE AND RECEIVER APERTURE DIAMETER ARE PRESENTED
AND ARE COMPARED WITH THOSE WHICH WERE PREVIOUSLY
CALCULATED. IT IS SHOWN THAT FRIED'S RESULTS
AGREE WITH THE RESULTS OBTAINED HERE ONLY FOR
PROPAGATION DISTANCE WHERE THE AVERAGE FIELD IS DOWNBY A FACTOR OF THE ORDER E TO THE -1 POWER. (U)
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AD-691 846 20/6 20/5
TRW SYSTEMS REDONDO BEACH CALIF ('JANTUM PHYSICS LAB

HIGH INTENSITY LASER PROPAGATION IN THE
ATMOSPHERE. (U)

DESCRIPTIVE NOTE: FINAL REPT.,
JUN 69 91P FRANTZpL. M. IHOLSTEINT.

D.
RLPT. NO. 05691-6014-RO-O0
CONTRACT: N00014-66-C-0022, ARPA ORDER-306

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, *LIGHT TRANSMISSION)#
(*COHERENT RADIATION, IONOSPHERIC PROPAGATION),
ATMOSPHERE, ABSORPTION, HEATING, FOCUSING,
BAND SPECIRUM, CARBON DIOXIDE, INTENSITY#
NONLINEAR SYSTEMS (U)

TH1E RESEARCH REPORTED HERE INVOLVES THE THERMAL
SELF-DEFOCUSING EFFECT, WHICH OCCURS IN THE CASE OF
HIGH ENERGY LASER BEAM PROPAGATION IN THE ATMOSPHERE.
TWO SUBJECTS ARE INVESTIGATED, NAMELY, HEATING
MECHANISMS. AND THE DYNAMICS OF THE PROPAGATING LASER
BEAM. THE HEATING MECHANISM STUDY IS CONCERNED
SPECIFICALLY WITH PHOTO-ABSORPTION IN THE FAR WINGS
OF PRESSURE BROADENED C02 VIBRATION-ROTATION BANDS.
WHILE THE BEAM DYNAMICS ANALYSIS TREATS THE EFFECTS
OF TARGET MOTION ON THE DEGREE OF SELF-DEFOCUSING OF
THE LASER BEAM. A THEORY OF FAR-WING PRESSURE
BROADENING IS DEVELOPED IN WHICH THE BASIC BROADENING
MECHANISM IS ASSUMED TO ARISE FROM PERTURBATIONS OF
THE ABSORBER'S ROTATIONAL MOTION VIA A SHORT RANGE
REPULSIVE INTERACTION WITH A COLLIDING MOLECULE.
THE THEORY PREDICTS A FAR-WIN3 SPECTRAL BHA VIOR
DESCRIBEu BY A PRODUCT OF A LORENTZ LINE SHAPE AND
AN EXPONENTIALLY DECREASING FACTOR, IN GENERAL
AGREEMENT WITH RECENT MEASUREMENTS. IN THE BEAM
DYNAMICS WORK A CONVENIENT CLOSED FORM EXPRESSION HAS
BEEN OBTAINED FOR THE MAXIMUM FLUX WHICH THE THERMAL
SELF-DEFOCUý,ING EFFECT PERMITS ONE TO TRANSMIT
THROUGH THE ATMOSPHERE. THIS ANALYSIS TAKES INTO
ACCOUNT THE EFFECT OF TARGET MOTION. THE
EXPRESSION FOR THE MAXIMUM FLUX DEPENDS UPON SUCH
PARAMETERS AS THE INITIAL BEAM INTENSITY# THE INITIAL
BEAM DIAMETER# THE TARGET DISTANCE, THE POTATIONAL
RATE OF THE BEAMP AND THE EFFECTIVE ARSORPTION
COEFFICIENT FOR HEATING OF AIR BY LIGiT AT THE LASER
FREGUENCY. (AUTHOR) (U)
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AD-bq2 438 20/b
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

INTERFEROMETRIC PHASE AND AMPLITUDE FLUCTUATION
MEASUREMENTS OVER A 7KM ATMOSPHERIC PATH- (U)

DESCRIPTIVL NOTE: TECHNICAL NOTE,
MAY 69 35P GEHRELSERNST 1

REPT., NO. TN-1969-28
CONTRACT: AF 19(628)-51671 ARPA ORDER-512
MONITOR: LSD TR-b9-11l

UNCLASSIFIED REPORT

DESCRIPTORS: (*ATMOSPHERIC MOTION, LIGHT
TRANSMISSION), (*COHERENT RADIATION, PHASE
SHIFT), INTERFEROMETERS, LASERS, FREQUENCY
MODULATION, CORRELATION TECHNIQUES, DISTRIBUTION
FUNCTIONS, INTENSITY (L')

A 6328 A LASER INTERFEROMETER OF THE MICHELSON
TYPE HAS A ONE-WAY PATH LENGTH OF 7 KM. THE
FRINGES ARE RESOLVEO BY 1m-EQUENCY-MODULATING THE
LASER SUFFICIENTLY TO SWEEP OVER AT LEAST ONE FRINGE
WIDTH. BY CORRELATION TECHNIQUES, THE RESULTING
FRINGE INTENSITY PATTERN IS RESOLVED INTO THE TRUE
FRINGE CROSSING DIRECTION AND RATE AND INTO LTGHT
AMPLITUDE FLUCTUATIONS. AN UPPER LIMIT OF 300 PER
SECOND IS ESTABLISHED FOR THE FORMER, THE AMPLITUDE
iLUCTUATIONS BEING AT A SLOWER RATE. WITH A
MEASURED INTENSITY RANGE OF UP TO 5000:10 IT IS
CLEAR FROM THE DATA THAT NONE OF THE CURRENTLY
POSTULATED RAYLEIGH, LOG NORMLt OR RICE
DISTRIBUUIONS MATCH THE AMPLITUDE STATISTICS OVER
THIS FULL RANGE. A LIMITING VALUE OF STANDARD
DEVIATION FOR THE LOG OF THE AMPLITUDE IS 0.85.
(AUTHOR) (U)
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AD-693 230 17/2 9/5
ARMY FORLIGN SCIENCE AND TECHNOLOGY CENTER WASHINGTON D
C

ANTENNAS FOR THE OPTICAL WAVE BANDP (U)

AUG 69 18P TYZHNOVYU. V. ;FRIDMANtG.
KH, ;

REPT. NO. FSTC-HT-23-309-69
PROJ: FSTC-02TR1002301

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: TRANS. OF MONO. SOVREMENNYE
PROBLEMY ANTENNO-VOLNOVODNOI TEKHNIKI (PRESENT
DAY PROBLLMS OF ANTENNA WAVEGUIDE TECHNIQUES),
N.P., 1967 P189-201.

DLSCRIF-TORt: (*LIGHT COMMUNICATION SYSTEMS,
LASERS), (*LASERS, *ANTENNAS), FIELD THEORY,
ELECTROMAONETIC FIELDS, ANTENNA RADIATION PATTERNS,
LIGHT HOMING, LIGHT TRANSMISSION# USSR (U)

IDENTIFIERS: TRANSLATIONS, OPTICAL ANTENNAS (U)

THIS ARTICLE DESCRIDES ANTENNAS FOR OPTICAL BAND
USE WITH LASERS FOR COMMUNICATION AND LOCATION
PURPOSES, THE USE OF VERY SHORT WAVES MAKES IT
POSSIBLE TO EMPLOY EXTREMELY NARROW BEAM ANTENNAS.
OPTICAL SYSTEMS FOR USE WITH TRANSMITTING AND
RECEIVING ANTENNAS ARE DESCRIBED. (AUTHOR) (U)
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AD-693 623 17/2 20/5
HAWAII UNIV HONOLULU DEPT OF ELECTRICAL ENGINEERING

LASER COMMUNICATIONS FOR THE ALOHA SYSTEM. (U)

DESCRIPTIVE NOTE: PRELIMINARY REPT.,
MAY b9 21P KANEHIRAEARL

REPT. NO. THEMIS-869-1
CONTRACT: F44620-69-C-0030
PROJ: AF-9749
TASK: 974901
MONITOR: AFOSR 69-2028TR

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON THE ALOHA SYSTEM.

DESCRIPTOR3: (*LIGHT COMMUNICATION SYSTEMS'
*LASERS), DATA TRANSMISSION SYSTEMS,
DIODEStSL[MICONDUCTOR), INTERFACES, DIGITAL
SYSTEMS, PULSE CODE MODULATION, GALLIUM
ARSENIDES (U)

IDENTIFIERS: *ALOHA COMMUNICATION SYSTEM (U)

IN THE LASER COMMUNICATION SYSTEM DESIGNED FOR DATA
TRANSMISSION AND RECEPTIONt THE INFORMATION CARRYING
BINARY PULSE TRAIN IS USED TO ACTIVATE (FORWARD
BIAS) AND DEACTIVATE (REVERSE BIAS) A LIGHT
EMITTING DIODE. WHEN ACTIVATED, THE LIGHT EMITTING
DIODE EMITS NEAR-INFRARED LIGHT, AND WHEN
DEACTIVATED# NOTHING IS EMITTED. THE RECEIVER THEN
DETECTS ]HE PRESENCE OR ABSENCE OF THE NEAR INFRARED
RADIATION, USING A LIGHT SENSING DIODE. IN THE
PRESENCE OF LIGHT, THE LIGHT SENSING DIODE PRODUCES A
LARGE PHOTOCURRENT, AND IN THE ABSENCE OF LIGHT# IT
PRODUCES A SMALL CURRENT. ANY DATA TERMINAL THAT
CAN PRODUCE AND ACCEPT BINARY INFORMATION CAN BE USED
DIRECTLY IN A LASER COMMUNICATIONS SYSTEM WITHOUT ANY
INTERFACL PROBLEMS BETWEEN THE TERMINAL AND THE
TRANSMITTER OR RECEIVER. (AUTHOR) (U)
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AD-693 90b 17/5
MASSACHUý.ETTS INST OF TECH LEXINGTON LINCOLN LAB

HOMODYNE DETLCTION OF INFRARED RADIATION FROM A
MOVING DIFFUSE TARGET. (U)

DLSCRIPTIVL NOTE: JOURNAL ARTICLEr
MAR ý9 9P TEICHMALVIN CARL

REPI. NO. JA-3427
CONTRACT: AF 19(628)-5167v NSF-GK--3620
MONITOR: LSD TR-69-232

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN PROCEu)INGS OF THE IEEE# V57
N5 P786-792 MAY 69.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 20 JAN
b9.

DESCRIPIOR5: (*INFRARL,., RADIATION, DETECTION),
GAS LASERS. CARBON DIOXIDE, COHERENT RADIATION,
SCATTERING, POWER SPECTRA, PROBABILITY DENSITY
FUNCTIONS, TARGETS, OPDAR, INFRARED DFTECTORS (U)

IDENTIFIERS: CARBON DIOXIDE LASERS (U)

EXPERIMENTS HAVE BEEN PERFORMED IN WHICH THE
RADIATION FROM A C02 LASER WAS COHERENTLY DETECTED
AFTER BEING SCATTERED FROM A MOVING DIFFUSE
RLFLECTOR. THIS IS GENERALLY THE CONFIGURATION OF
AN INFRARED LASER RADAR. THE POWER-SPECTRAL-
DENSITY OF THE HETERODYNE SIGNAL WAS MEASURED AND ITS
WIDTH WAS SHOWN TO AGREE WITH THE CALCULATED VALUE
BASED ON A THEORETICAL MODEL FOR THE PROCESS.
EXPRESSIONS ARE OBTAINED FOR THE RATIO OF
HETERODYNE SIGNAL BANDWIDTH TO HETERODYNE FREQUENCY
FOR THE CASES OF FOCUSED RADIATION, UNFOCUSED
RADIATION, AND FOR A TYPICAL RADAR CONFIGURATION.
IN MOST CASES' 'HE HETERODYNE SIGNAL IS FOUND TO
POSSESS A NARRQw-BAND CHARACTER. THE PROBABILITY

DL.NSITY OF THE SIONAL ENVELOPE WAS ALSO MEASURED FOR
A KNOWN SCATTERER (PROVIDING GAUSSIAN SCATTERED
RADIATION) AND WAS FOUND TO BE RAYLEIGH
DISTRIBUTED# AS EXPECTED. THE POWER-SPECTRAL-

DENSITY AND ENVELOPE PROBABILITY DISTRIBUTION PROVIDE
INFORMATION ABOUT A SCATTERING MEDIUM OR TARGET WHICH
CANNOT BE OBTAINED FROM AVERAGE-VALUE MEASUREMENTS OF
THE HETERODYNE SIGNAL-TO-NOISE RATIO. THIS
INFORMATION IS USEFUL FOR COMMUNICATIONS
APPLICATIONS, INFRARED RADAR, AND HETERODYNE
SPECTROSCOPY EXPERIMENTS, FINALLY, A SIMPLE AND
DIRECT METHOD OF OBTAINING INFORMATION ABOUT THE
STATISTICS OF AN INCIDENT RADIATION FIELD (WHICH
DOES NOT .,NVLV. PHOTOCOUN1IN() IS DISCUSSED, (U)
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AD-693 939 17/2 20/5
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AF6 OHIO

ROGER EAHTH, OVER..., (U)

MAR o9 7P POKROVSKIIG.
RLPI. NO. FTO-HT-23-1237-68

UNLLASSlFIED REPORT

SUPPLEMENTARY NOTE! EDITED TRANS. OP TEKHNIKA-
MOLODEZHI (USSR) V35 Nit P37-38 1967, BY L.
THOMPSON,

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
FEASIBILITY STUDIES), LASERS, RUBY, GAS
IONIZATIONo CONVE'OQS, PIPES, ENERGY, MATERIALS.
USSR (U)

IDENTIFIERS; INTERPLANETARY PIPELINES.
TRANSLATIONS (U)

THE AUTHOR ASSERTS THAT EVENTUALLY SCIENTISTS WITH
THE AID OF A LASER WILL BE SUCCESSFUL IN THEIR
ATTEMPTS TO TRANSMIT ENERGY IN THE FORM OF A LIGHT
BEAM FROM THE EARTH TO THE MOON, HE STATES THAT
BESIDES LNERGY AND INFORMATION, THIS SAME CONVEYER
COULD BE USED TO TRANSMIT OTHER MAT(ER# SUCH AS FUELP
AIR, AND METALS. THEREBY PARTIALLY SOLVING ONE OF THE
MAJOR PROBLEMS OF DELIVERING ESSENTIAL GOODS TO THE

MOON AND POSSIBLY TO OTHER PLANETS AT A MINIMUM COST.
HE SUGGESTS A HOLLOW L:'ER BEAM, WHICH COULD BE
ACHIEVED WITH THE USE (, LIGHT CONDUCTORS OR A HOLLOW
RUBY ROD. SUCH PIPELINES COULD REACH THROUGH SPACE
FROM ONE PLANET TO ANOTHER CARRYING INFORMATION,
ENERGY, AND MATTER. (U)
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AD-695 279 9/4 17/2
PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF ELECTRICAL
ENGINEERING

INFORMATION RATES FOR PHOTOCOUNT DETECTION SYSTEMS#
(U)

JAN t9 7P FILLMOREPGARY L. ILACHSt
GERARD ;

CONTRACT: DA-31-124-ARO(D)-383
PRod: DA-20-061102-B-13-E
MONITOR: AROD 5659:8-E

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN IEEE TRANSACTIONS ON
INFORMATION THEORY VIT-15 N4 P465-468 JUL 69.

SUPP1.Er~ENTARY NOTE: REVISION OF REPORT DATED 11 OCT
68.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
*INFORMATION THEORY)p (*COHERENT RADIATION#
DETECTION). (*PHOTOELECTRONS, COUNTING
METHODS), MATHEMATICAL MOOELS, LASERS (U)

IDENTIFIERS: OPTICAL COMMUNICATION#
TELECOMMUNICATION. RANDOM NOISE (U)

A MODEL THAT ALLOWS ONE TO CALCULATE INFORMATION
HATES FOR OPTICAL COMMUNICATION SYSTEMS THAT USE
PHOTOCOUNT DETECTION IS PRESENTED. THIS MODEL HAS
ITS BASIS IN THE COHERENT STATES OF THE FIELD. IT

CONSISTS OF A SOURCE THAT PLACES THE FIELD IN A
COHERLNT STATE, A CHANNEL THAT CAN INTRODUCE ADDITIVE
GAUSSIAN NOISE, AND A PHOTODECTOR THAT PRODUCES THE
NUMBER OF PHOTOCOUNTS IN THE DETECTION INTERVAL AS
OUTPUT SYMBOLS. THE CAPABILITY OF INTRODUCING
ADDITIVE GAUSSIAN NOISE CAN ALSO BE USED TO
REPRESENT A PHYSICAL SOURCE. THE MODEL IS APPLIED
TO SEVERAL EXAMPLES TO ILLUSTRATE ITS USE. THE
RATE OF FLOW OF INFORMATION THROUGH THE CHANNEL IS
CALCULATED FOR A BINARY CHANNEL WITH AND WITHOUT
ADDITIVE GAUSSIAN NOISE. THE INFORMATION RATE
FOR A NOISELESS CHANNEL IS ALSO OBTAINED FOR THE CASE
IN WHICH THE SIGNALS SENT BY A SINGLE-MODE COHERENT
SOURCE ARE SELECTED FROM A GAUSSIAN DISTRIBUTION.
•A,'THtO•) (U)
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AD-695 945 20/5 17/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

CERTAIN CHARACTERISTICS OF A GA AS OPTICAL
QUANTUM AMPLIFIER, (U)

JUL b9 12P MOMAYU. A. ;ABRAMOVV.
S. IKOBZEVV. V. *

RLPT. NO. FTD-MT-24-127-b9

UNCLASSIFIED REPORT

SUPPLEMENT;,RY NOTE: EDITED MACHINE TRANS, OF MONO.
POLUPROVOVNIKOVYE PRIBORY V TEKHNIKE ELEKTROSVYAZI.
SBORNIK STATEI (SEMICONDUCTOR INSTRUMENTS IN THE
TECHNOLOGY OF TELECOMMUNICATION. COLLECTION OF
ARTICLES)p N.P., 1968 P141-145.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMSP
FEASIBILITY STUDIES). (*SEMICONDUCTOR DEVICES.
*LASERS)t GALLIUM ARSENIDESP LIGHT PULSES,
CPYOGENICSP USSR (U)

IDENTIFIERS: GALLIUM ARSENIDE LASERS,
TRANSLATIONS (U)

THE ARTICLE GIVES RESULTS OF THE MEASUREMENT OF
AMPLIFICATION FACTORS OF A SEMICONDUCTOR OPTICAL
QUANTUM AMPLIFIER OKU BASED ON GALLIUM ARSENIDEP IN
PULSE CONDITIONS AT THE TEMPERATURE OF LIQUID
NITROGEN. CONCLUSIONS ARE DRAWN AS TO THE
PROSPECTS OF THE APPLICATION OF OKU IN OPTICAL
COMMUNICATION LINES. (AUTHOR) (U)
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AD-699 665 20/5
FOREIGN TECHNOLOGY'DIV WRIGHT-PATTERSON AFB OHIO

SOME CHARACTERISTICS OF A HELIUM-NEON LASER WITH A
KDP CRYSTAL INSIDE THE RESONATOR, (U)

OCT b9 12P KRIVOSHCHEKOVG. V.
TLLEGING. G. ;FOLINKo 6. G

RLPT. NO. FTD-HT-23-404-69
PROJ: FTD-7230178

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED TRANS. OF AKADEMIYA NAUK
SSSR. SIBIRSKOE OTOELENIE. IZVESTIYA, SERIYA
KH]MICHESKIKH NAUK, NI P127-131 1968, BY H.
PECK.

DLiCRIPTORS: (*GAS LASERS, *MODULATION),
MODULATORS, ELECTROOPTICS, POTASSIUM COMPOUNDSP
PHOSPHATES, ELECTRIC FIELDS, USSR (U)

IL)ENTIFIERS: HELIUM NEON LASERS, POTASSIUM
DIHYDROGEN PHOSPHATEP POTASSIUM PHOSPHATESP
TRANSLATIONS, *LASER MODULATORS (U)

THL ULPENDENCE OF RADIATION INTENSITY OF A HE-
NE LASER ON ORIENTATION OF AN ELECTROOPTICAL
CRYSTAL AND ON CONTROLLING ELECTRIC FIELD STRENGTH
wAS STUDIED TO OPTIMIZE OPERATING CONDITIONS OF THE
LASER WITH INTERNAL MODULATION, THE ELECTROOPTICAL
CRYSTAL WAS PLACED INSIDE A 2-MIRROR RESONATOR SO
THAT THE NORMAL OF THE CRYSTAL SURFACE MADE THE-
BRENSTER ANGLE WITH THE DIRECTION OF INCIDENT BEAM
AND SO THAT THE D'RECTION OF THE BEAM INSIDE THE
CRYSTAL AGREED WITH THE DIRECTION OF THE OPTICAL
AXIS. (AUTHOR) (L')

104

UNCLASSIFIED /ZLW13



L

UNCLASSIFIED

DDC REPURT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-700 049 20/6 20/5
AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

TRANSVERME MODE ELECTRO-OPTIC MATERIALS. (U)

DESCRIPTIVE NOTE: PHYSICAL SCIENCES RESEARCH PAPERS,
6JAN 70 21P ARMINGTONA. F. ;O'CONNOR,

J. J* I
REPTe NO. AFCRL-PSRP-402, AFCRL-70-0005
PROJ: AF-5620
TASK: 562009

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRESENTED AT THE AVIONICS PANEL,
TECHNICAL SYMPOSIUM (17TH) TONSBERG (NORWAY) 29
SEP 69.

DESCRIPTORS: (*OPTICAL MATERIALS, *ELECTROOPTICS)s
(*COPPER COMPOUNDS, CRYSTAL GROWTH)#
(*MODULATORS, LASERS), CHLORIDES, GELS#
LASERS, MODULATION, LIGHT TRANSMISSION (U)

IDENTIFIERS: COPPER CHLORIDESc *LASER
MODULATORS (U)

MOST ELECTRO-OPTIC MODULATORS PRESENTLY USED ARE
CRYSTALS SUCH AS KDP WHICH EXHIBIT A LONGITUDINAL
ELECTRO-OPTIC EFFECT. IT HAS BEEN DEMONSTRATED
iHAT A MORE EFFICIENT MODULATOR CAN BE PRODUCED WHEN
A CRYSTAL HAVING A TRANSVERSE ELECTRO-OPTIC EFFECT IS
EMPLOYED. GENERALLY THESE CRYSTALS ARE PRODUCED
EITHER FROM THE MELT OR FROM FLUXES. SINCE MELT
GROWN CRYSTALS MUST BE COOLED THROUGH SEVERAL HUNDRED
DEGREES AND OFTEN MUST UNDERGO PHASE TRANSITIONS,
THESE CRYSTALS ARE GENERALLY HIGHLY STRAINED. FLUX
GROWN CRYSTALS ARE ALSO UNSATISFACTORY BECAUSE OF THE
TENDENCY TO INCORPORATE THE FLUX INTO THE LATTICE.
IN THIS PAPER A METHOD OF PRODUCING CRYSTALS WITH A
TRANSVERSE ELECTRO-OPTIC EFFECT AT ROOM TEMPERATURE
IS PRESENTED WHICH RESULTS IN STRAIN-FREE CRYSTALS OF
HIGH PURITY. THE PRINCIPAL MATERIAL DISCUSSED IS
CUPROUS CHLORIDE WHICH HAS THE ADDED ADVANTAGE THAT
IT HAS TRANSPARENCY IN THE INFRARED RANGE OUT TO AT
LEAST TWENTY MICRONS. THE SYSTEM USED FOR THE
EVALUATION OF MATERIALS IS DISCUSSED AS WELL AS
RESULTS FOR CUPROUS CHLORIDE AND OTHER MATERIALS
PRODUCED BY ROOM TEMPERATURE TECHNIQUES. THTS WORK
HAS PROViDED A SIGNIFICANTLY IMPROVED LASER MODULATOR
MATERIAL OF POTENTIAL VALUE FOR COMMUNICATION SYSTEMS
AND SIMILAR APPLICATIONS. (AUTHOR) (U)
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AD-702 408 17/2
NAVAL ORDNANCE LAB WHITE OAK MD

THE INTERACTION OF C02 LASER RADIATION AND
WATER. (U)

DLSCRIPTIVL NOTE: FINAL REPT. J1JN 68-JUN 69p
JAN 70 22P LOWNEYJEREMIAH R.

SULLlVANJOHN B. I
REPT, NO. NOLTR-69-166
PROJ; A37-533/000/WFO8-123-702

UNCLASSIFIED REPORT

DLSCRIPTOR%: (*GAS LASERS, *UNDERWATER SOUND),
(*UNDERWA[ER COMMUNICATION SYSTEMSP GAS LASERS),
AIR-TO-UNUERWATER, LIGHT COMMUNICATION SYSTEMS#
INTERACTIONS (U)

IDENTIFIERb: CARBON DIOXIDE LASERS (U)

THE UUTPUT OF A C02 LASER WAS FOCUSSED UPON THE
SURFACE OF WATER TO STUUY THE GENERATION OF SONIC
WAVES FOR AIR TO WATER COMMUNICATION. A ROTATING
MIRROR G-SWITCH SYSTEM AND AN ELECTRICAL PULSING
SYSTEM WERE USED TO OBTAIN LASER PULSES.
CONTINUOUS WAVE OUTPUT WAS ALSO INVESTIGATED. IN
EACH CASE., THERE WERE THREE OBVIOUS EFFECTS FROM THE
INTERACTION (1) GENERATION OF AN ACOUSTIC WAVE IN
AIR; (2) GENERATION OF AN ACOUSTIC WAVE IN WATER;
AND (3) 6ENERATION OF A CIRCULAR SURFACE WAVE.
THE BEST EFFICIENCY FOR PRODUCING A WATER ACOUSTIC
DISTURBANCE WAS ABOUT 10 TO THE -6TH POWER. ONE
FAR.T IN 10,000 OF THE ACOUSTIC ENERGY COUPLED INTO
THE WATFK - THE BALANCE IS DISSIPATED IN THE AIR.
PLACING A TRANSPARENT WINDOW ON THE SURFACE
ENHANCEU THE WATER ACOUSTIC WAVE SO THAT IT WAS
COMPARABLE IN ENERGY TO THE AIR ACOUSTIC WAVE. IT
IS CONCLUDED THAT THE PROCESS IS VERY LOSSY, ALTHOUGH
FURTHER IMPROVEMENTS IN LASER ENGINEERING MAY YIELD
BETTER RESULTS. (AUTHOR) (U)
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AD-702 944 17/2
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

MOTION PICTURE AND TELEVISION ENGINEERING. VOLUME
13, NUMBER 5t 1969 (SELECTED ARTICLES)# (U)

DEC 69 32P ARKADEVOD. I. ;MILINKISB.

M. ;SOKOLOVPP. L. IKRUSSERB. V,
REPT. NO. FTD-MT-24-350-,69
PROJ: FTU-4160301

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF TEKHNIKA
KINO I TELEVIOENIYA (USSR) V13 N5 P52-62 1969t BY
JOHN W. ANDERSON, JR.

DESCRIPTORS: (*TELEVISION DISPLAY SYSTEMS#
*LASERS), (*IMAGE ORTHICONS, TELEVISION
EOUIPMENTr) OPTICAL IMAGES. DISTORTION#
MODULATION, USSR (U)

IDENTIFIERS: TRANSLATIONS# TELEVISION
BROADCASTING (U)

CONTENTS: USE OF LASERS IN TELEVISION; LIGHT
AND POTENTIAL CHARACTERISTICS OF IMAGE
ORTHICONS. (U)
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AD-706 292 17/2 9/4
MASSACHUSETTS INST OF TECH CAMBRIDGF RESEARCH LAB OF
ELECTRONICS

EFFICIENT OPTICAL COMMUNICATION IN A TURBULENT
ATMOSPHERE- (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
APR 70 125P HALMEoSEPPO J,;

REPT. NO. TR-474
CONTRACT: DA-28-043-AMC-02536(E), NGL-22-009-013
PROJ: DA-2-O-061102-B-31-F

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS.

DESCRIPTORS: (*LIGHT COMMUN;CATION SYSTEMS.
ATMOSPHERIC MOTION), LIGHT TRANSMISSION,
DETECTION, OPTIMIZATION, NOISE(RADIO)o
INFORMATION THEORY, LASERS, STATISTICAL
DISTRIBUTIONS, PROBABILITY DENSITY FUNCTIONS,
THESES (U)

GIVEN A TRANSMITTER THAT RADIATES AN
ELFCTROMAGNETIC LIGHT FIELD, i is ASSUMED THAT THE
kL LTING FIELD AT THL PLANE OF THE RECEIVER APERTURE
IS LOG-NORMAL WITH SOME COHERENCE PROPERTIES.
VARIOUS REPRESENTATIONS OF THE FIELD ARE
DISCUSSED: APERTURE SAMPLING, PLANE-WAVE
DECOMPOSITION, AND KARHUNEN-LOEVE EXPANSION.
THE STATISTICAL PROPERTIES OF THE COEFFICIENTS IN
THESE REPRESENTATIONS ARE INVESTIGATED BY ANALYTICAL,
SIMULATION, AND EXPERIMENTAL METHODS. BASED ON
THESE REPRESENTATIONS THE PROBLEM OF OPTIMUM
DETECTION OF AN ORTHOCc:4AL SIGNAL SET, SUBJECT TO
DISTORTION AND NOISE IN THE ATMOSPHEREt IS
INVESTIGATED. THE OPTIMUM RECEIVER AND ITS
PERFORMANCE ARE EVALUATED AND DISCUSSED IN THE CASES
OF LOG-NORMAL AND GAUSSIAN STATISTICS, CLASSICAL
AND QUANTUM MODELS, LARGE AND SMALL APERTURES@ AND
STRONG, WEAK OR ABSENT BACKGROUND NOISE.
(AUTHOR) (U)
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AD-707 629 20/5
CALIFORNIA UNIV BERKELEY DEPT OF ELECTRICAL
ENGINEERING

SWITCHING OF PHASE-LOCKED STATES IN THE
INTRACAVITY PHASE-MODULATED HE-NE LASER# (U)

FEB b9 12P HONGpG, We IWHINNERY#J.
R. I

CONTRACT: AF-AFOSR-1488-68
PROJ: AF-4751
MONITOR: AFOSR 70-1677TR

UNCLASSIFIED REPORT
AVAILABILITY: PUB, IN IEEE JNL. OF QUANTUM
ELECTRONiCS. VQE-5 N7 P367-376 JUL 69.

DESCRIPTORS: (*GAS LASERSt PHASE-LOCKED SYSTEMS)t
PHASE MODULATION# HELIUM# NEONP ISOTOPESP
FREQUENCY MODULATION (U)

IDENTIFIERS: *HELIUM NEON LASERS. SWITCHING (U)

IT IS KNOWN THAT THERE EXIST TWO SOLUTIONS FOR THE
HE-NE LASER PHASE LOCKED BY SYNCHRONOUS INTERNAL
PHASE MOUULATION, ONE C(RRFSPONDS TO A PHASE
DIFFERENCE BETWEEN ADJAt.ENT MODES OF EVEN INTEGERS OF
PI (EVEN STATE) AND THE OTHER TO ODD INTEGERS OF
PI (ODD STATE). ALTHOUGH THEIR FREQUENCY POWER
SPECTRA IN GENERAL LOOK SIMILARP THEY APPEAR IN THE
TIME RESPONSE AS TWO DIFFERENT SETS OF PULSE TRAINS
180 JEG OUT OF PHASE WITH RESPECT TO EACH OTHER.
OF THE TwOp FOR A GIVEN SET OF CONDITIONSP IT HAS
NOT YET bEEN POSSIBLE TO PREDICT WHICH STATE WILL
OSCILLATE. IT WAS FOUND THATt IF THE MODULATION
FREQUENCY IS FIXED SLIGHTLY HIGHER THAN THE AVERAGE
AXIAL-MOoE SPACING NEAR THE LINE CENTERP THE TWO
STATES CAN BE CONTROLLED BY VARYING THE AMPLITUDE OF
THE MODULATION SIGNAL, RESULTING IN A SWITCHING
ACTION btTWEEN THE TWO STATES. FURTHERMOREP IT WAS
FOUND THAT IN A NARROW REGION OF 'DETUNING' AND IN A
SMALL RANGE OF MODULATION AMPLITUDES. BOTH STATES
OSCILLATL SIMULTANEOUSLY. THE ABOVE RESULTS WERE
ANALYZED BY CONSIDERING THE ASSYMMETRY IN THE
FREQUENCY CHARACTERISTICS OF THE GAIN MEDIUM DUE TO
THE PRESENCE OF THE ISOTOPE NE22 IN THE NE-NE
MIXTURE. (AUTHOR) (U)
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AD-707 861 20/6
RAND CORP SANTA MONICA CALIF

PROPAGATION OF A FINITE OPTICAL BEAM IN AN
INHOMOGENEOUS MEDIUM, (U)

APR 70 41P LUTOMIRSKIR. F.
REPI'. NO. RM-6055-ARPA
CONTRACT: DAHC15-67-C-01410 ARPA ORDER-189-1

UNCLASSIFIED REPORT

DESCRIPTORb: (*ATMOSPHERIC MOTION, LIGHT
TRANSMISSION)# (*COHERENT RADIATIONP
DIFFRACTION), LIGHT COMMUNICATION SYSTEMSP RANGE
FINDINGý TARGET ACQUISITIONP REFRACTIVE INDEXP GAS
LASERS, IRASERS (U)

THE MEMORANDUM IS PART OF A STUDY OF THE EFFECT
OF ATMOSPHERIC TURBULENCE ON OPTICAL AND INFRARED
RECONNAISSANCE AND GUIDANCE EQUIPMENT. A
QUANTITATIVE UNDERSTANDING OF THE MANNER IN WHICH AN
INITIALLY COHERENT BEAM OF FINITE CROSS SECTION
PROPAGATES IS REQUIRED FOR THE PREDICTION OF THE
PERFORMANC, OF VARIOUS DEVICES EMPLOYING LASERS FOR
TARGET ACQUISITION OR GUIDANCE IN TACTICAL MISSIONS,
OPTICAL COMMUNICATION SYSTEMS# AND OTHER DEVICES.
THE MEMORANDUM CALCULATES THE MEAN INTENSITY
DISTRIBUTION FOR AN ARBITRARY AMPLITUDE AND PHASE
UISTRIBUTION IN A FINITE APERTURE IN BOTH THE NEAR
AND FAR FIELD AND EXAMINES IN DETAIL THE CASE OF A
UNIFORM uISTRIBUTION ACROSS A CIRCULAR APERTURE.
THE RESULTS SHOULD BE OF USE TO THOSE INTERESTED IN
PROPAGATION THEORY AND ITS APPLICATIONS TO LASER
RANGE FINDERS. LASER LINE SCANNERS, COMMUNICATION
SYSTEMS. AND VAPIOUS GUIDANCE AND OTHER SYSTEMS
EMPLOYING AN ILLUMINATING BEAM. (AUTHOR) (U)
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AD-707 948 17/2 20/6 17/5 17/8
MASSACHUbETTS INST OF TECH CAMBRIDGE RESEARCH LAB OF
ELECTRONICS

EFFICIENT ANALOG COMMUNICATION OVER QUANTUM
CHANNELS. (U)

DESCRIPTIVt NOTE: TECHNICAL REPT,,
JAN 70 112P PERSONICKvSTEWART D. I

RLPT. NO. TR-477
CONTRACT: DA-28-043-AMC-02536(E), NGL-22-009-013
PROJ: DA-2-O-0b1IO2-B-31-F

UNCLASSIFIED REPORT

DLSCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS.
FEASIBILITY STUDIES), (*COHERENT RADIATION.
LIGHT TRANSMISSION), (*PHOTONS, COUNTING
METHODS)v INFORMATION THEORY, QUANTUM MECHANICS.
ANALOG SYSTEMS. THESES (U)

IDENTIFIERS: STATISTICAL DECISION THEORY (U)

THE REPORT IS CONCERNED WITH THE INCORPORATION OF
THE AXIOMS OF QUANTUM MEASUREMENTS INTO CURRENT
COMMUNICATION ESTIMATION THEORY. IT IS WELL KNOWN
THAT CLASSICAL ELECTROMAGNETIC THEORY DOES NOT
ADEGUATELY DESCRIBE FIELDS AT OPTICAL FREQUENCIES.
THE ADVENT OF THE LASER HAS MADE THE USE OF OPTICAL
CARRIERS FOR INFORMATION TRANSMISSION PRACTICAL.
CLASSICAL COMMUNICATION ESTIMATION THEORY
EMPHASIZES BACKGROUND NOISE AND CHANNEL FADING AS
PRIMARY LIMITATIONS ON SYSTEM PERFORMANCE. AT
OPTICAL FREQUENCIES, QUANTUM EFFECTS MAY TOTALLY
DOMINATE PERFORMANCE. ESTIMATION THEORY IS
FORMULATEn USING THE QUANTUM THEORY SO THAT THIS IYPE
OF SYSTEM LIMITATION CAN BE UNDERSTOOD, AND OPTIMAL
RECEIVERS AND SYSTEMS DESIGNED. (AUTHOR) (U)
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AD-708 b77 17/2 9/5
SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT
CHRISTCHURCH (ENGLAND)

A 1 KM RANGE OPTICAL LINK FOR VIDEO SIGNALS
INCORPORATING A SIMPLE AGC AND TEMPERATURE
COMPENSATION CIRCUIT FOR AVALANCHE PHOTODIODES, WU)

APR 70 lOP DOREtM, J. I
REPT, NO, SRDE-70018
MONITOR: TRC BR-19358

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS.
FEASIBILITY STUDIES), AUTOMATIC GAIN CONTROL.
GALLIUM ARSENIDES, SILICON. INFRARED DETECTORS#
LASERS. PHOTODIODES, GREAT BRITAIN (U)

IDENTIFIERS: GALLIUM ARSENIDE LASERS (U)

GALLIUM ARSENIDE LAMPS AND SILICON AVALANCHE
DETECTORS ARE RELIABLE COMPONENTS FOR OPTICAL
COMMUNICATION- IT HAS BEEN SHOWN THAT DIRECT
ANALOGUE MODULATION IS PROBABLY THE BEST APPROACH TO
A 1KM RANGE OPTICAL COMMUNICATION LINK FOR VIDEO
BANDWITHS. THIS MEMORANDUM DESCRIBES BRIEFLY
EXPERIMENTAL TERMINALS FOR SUCH A LINK. LABORATORY
MEASUREMENT INDICATED THAT A CLEAR WEATHER 'IN HAND'
FACTOR OF 13DB OR MORE ABOVE THE 30DB S/N
RATIO NELDED SHOULD BE ACHIEVED RESULTING IN AN
EXPECTED OUTAGE TIME OF LESS THAN 10 DAYS PER YEAR.
A SIMPLE AGC AND TEMPERATURE STABILIZATION
CIRCUIT FOR AVALANCHE DIODES IS DESCRIBED,
(AUTHOR) (U)
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AD-708 896 20/5
AVCO EVEtiETT RESEARCH LAB EVERETT MASS

LASER BEAM TRANSMISSION THROUGH THE
ATMOSPHERE. (U)

DESCRIPTIVE NOTE: RESEARCH REPT.,
MAR 70 46P WALLACEFJ. t JR.ICAMACtM.

REPT. NO. AERL-RR-347
CONTRACT: F29601-69-C-0060
PHOJ: AF-532b

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, IONOSPHERIC PROPAGATION),
COHERENT RADIATION, ELECTROMAGNETIC WAVES#
REFRACTIVE INDEX, ABSORPTION, CARBON DIOXIDE,
ATMOSPHERIC REFRACTION (U)

THEORETICAL EVALUATION OF THE TRANSMISSION OF A
LASER BEAM AT 10.6 MICRONS HAS BEEN INVESTIGATED
USING THE TECHNIQUES OF GEOMETRIC OPTICS, THE
INTERACTION IS NON-LINEAR BECAUSE THE REFRACTIVE
INDEX DEPENDS THROUGH THE MECHANISM OF ABSORPTION,
UPON THE INTENSITY OF THE PROPAGATING WAVE.
ATMOSPHERIC ABSORPTION AT 10.6 MICRONS IS CAUSED BY
C02 AND H20 IN THE ATMOSPHERE. ASSOCIATED
WJITH ABSORPTION BY C02 AND TRANSVERSE FLOW CAUSED
BY ATMOSPHERIC WINDS OR BEAM MOTION ARE VIBRATIONAL
RELAXATION EFFECrS WHICH CAN EITHER HEAT OR COOL THE
ATMOSPHERE. IF THE ATMOSPHERE IS COOLED' THE BEAM
IS SELF-FOCUSED. THE VELOCITY-ALTITUDE DEPENDENCE
OF HEATING AND COOLING REGIMES ARE DEFINED AND
DETAILED INTENSITY DISTRIBUTIONS IN EACH REGIME ARE
PRESENTED. (AUTHOR) (U)
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AD-709 434 20/5 4/1INSTITUTL FOR DEFENSE ANALYSES ARLINGTON VA SCIENCE ANDTECHNOLOGY DIV

DESCRIPTION OF ATMOSPHERIC TURBULENCE FOR LINEARPROPAGATION OF LASER BEAMS. 
(U)

DESCRIPTIVE NOTE: RESEARCH PAPER,JUL 70 75P HIDALGOHENRY ;VAGLIO-.LAURINPROBERTO 
-

RLPT. NO. RP-P-600
CONTRACT: DAHC15-67-C-0011
MONITOR; IDA/HQ 70-11343

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, LIGHT TRANSMISSION),(*LIGHT TRANSMISSION, *ATMOSPHERIC MOTION),BOUNDARY LAYER, ATMOSPHERIC REFRACTION,PROPAGATION, SIGNALS, SCATTERING 
(U)

THE PAPER CONSIDERS THE FLUID MECHANICAL ASPECTSAND DATA RELEVANT To THE PROPAGATION OF LOW POWER-DENSITY LASERS IN T HE AT'MOSPIp
1. 'UNDARYr LAYER.ITS SCOPE INCLUDES THE FOLLOWING 1 ICS: (A)FORMULATION OF THE ROLE OF THE TURbULENT STRUCTURE INDETERMINING PHASE AND AMPLITUDE CHARACTERISTICS OFRECEIVED SIGNALS, WITH EMPHASIS ON SINGLE SCATTERINGSITUATIONS, (B) REVIEW OF AVAILABLE FLUIDMECHANICAL DATA FOR MEAN AND FLUCTUATING FLOWPROPERTILS FOR VARIOUS ATMOSPHERIC CONDITIONS,(C) IDENTIFICATION OF THE ATMOSPHERIC CONDITIONSTHAT REQUIRE COMPLEMENTARY FLUID MECHANICALMEASUREMENTS, AND (0) PROBLEM AREAS THAT NEEDFURTHER THEORETICAL INVESTIGATIONS CONCERNTNG THE

EFFFCT OFcM • ur ..
_ OF Sl. TURBULENCE ON OPTICAL WAVE

PROPAGATION. (AUTHOR) 
(U)
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AU-709 579 20/5 20/6
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

DETERMINATION OF ATMOSPHERICALLY INDUCED PHASE
FLUCTUATIONS BY LONG DISTANCE INTERFEROMETRY AT
632$ A. (U)

DLSCRIPTIVL NOTE: TECHNICAL REPT.,
MAY 70 21P BUSERvRUDOLF' G. ;BORN,

GUNTHARD K. ;
REPT. NO, ECOM-3283
PROJ: DA-1-T-061102-B-31-A
TASK: I-T-061102-B-31-A-01

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT TRANSMISSION, PHASE
DISTORTION), LIGHT COMMUNICATION SYSTEMS,
INTERFEROMETERS, GAS LASERS# ATMOSPHERIC MOTION (U)

IDENTIFIERS: HELIUM NEON LASERS (U)

EXPERIMENTAL VALUES OF ATMOSPHERICALLY INDUCED
PHASE FLUCTUATIONS HAVE BEEN OBTAINED FOR VARIOUS
PATHLENGTHS USING A NEAR-GROUND HORIZONTAL MACH-
ZEHNDER SETUP AT b328 A. INDEPENDENT
DETERMINATION OF THE STRUCTURE FUNCTION CONSTANT OF
THE REFRACT T VE INDEX AND OTHER RELEVANT PARAMETERS
PERMITTED A CLEAR DEFINITION OF PREVAILING
METEOROLOGICAL CONDITIONS. IT IS FOUND THAT FOR LOW
TURBULENCE# OR STRONG TURBULENCE AND SHORT
PATHLENGTH, TATARSKIS THEORY GENERALLY UNDER-
ESTIMATEb THE VALUES OF THE OBSERVED RMS PHASE
FLUCTUATIONS. QOR HIGHER TURBULENCE NO CONTINUOUS
PHASE INFORMATION IS DIRECTLY OBTAINABLE# AND THE
CONCEPT OF PHASE STRUCTURE FUNCTION BECOMES
EXPERIMENTALLY UNDEFINED. (AUTHOR) (U)
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AD-710 178 20/5 17/2
TECHNION RESEARCH AND DEVELOPMENT FOUNDATION LTD HAIFA
(ISRAEL)

SPECTROSCOPIC STUDIES WITH A TUNABLE N20 LASER, (U)

SEP 69 5P OPPENHEIMvURI P. ;MELMAN,
PAUL ;

CONTRACT: EOOAR-69-0053
PROJ: AF-9750
TASK: 975U01

MONITOR: AFOSR 70-21I5TR

UNCLASSIFIED REPORT
AVA4LABILITY: PUB. IN JNL. oF THE OPTICAL
SOCIETY OF AMERICA. V60 N3 P332-334 MAR 70.

DESCRIPTORS: (*GAS LASERS, *NITROGEN OXIDES)#
(*L.IGHT COMMUNICATION SYSTEMS. GAS LASERS)k
INFRARED COMMUNICATION SYSTEMS. ISRAEL (U)

IDENTYFIERS; *NITROGEN OXIDE LASERS, NITROGEN
OXIDE'N20), *TUNABLE LASERS (U)

AN N20 LASER IS DESCRIBED WHICH IS TUNABLE OVER
65 ROTATlONiAL LINES OF THE 001-100 BAND. A SIMPLE
METHOD 15 USED TO DETERMINE THE CAVITY LOSSES OF THIS
LASER. AUSORPTION OF A NUMBER OF N20 LINES BY
THE 001-100 BAND OF C02 IS DEMONSTRATED. THE P
(20) LINE OF N20 IS OBSERVED AFTER ATTENUATION
bt A LONG PATH CF N20 AT 125-TCRR PRESSURE AND
THE PEAK ABSORPTION COEFFICIENT FOR THIS LINE IS
FOUND TO BE O."394/CM AT 300 K. THE N20 LASER
HAS A CERlAIN ADVANTAGE OVER THE C02 LASER FOR
LONG-RANGE COMMUNICATIONS THROUGH THE ATMOSPHERE.

(AUTHOR) (u)
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AD-710 712 20/6 20/12CALIFORNIA INST GF TECH PASADENA DIV OF ENGINEERING AND
APPLIED SCIENCE

OPTICAL wUIDING AND ELECTRO-OPTIC MODULATION INGAAS EPiTAXIAL LAYERSP 
(U)

APR 70 3P HALL#DAVID IYARIVPAMNON I
GARMIRELLSA 

,
UNCLASSIFIED REPORT

AVAILABILITY: PUB, IN OPTICS COMMUNICATIONS, Vi NJ9
P403-405 APR 70.

SUPPLEMENTARY NOTE: SPONSORED IN PART BY THE OFFICE OF
NAVAL RESEARCH, WASHINGTON, D. C.

ULSCRIPTORS: (*GALLIUM ARSENIDES, *ELECTROOPTICS)t(*INFRARED RADIATION, MODULATION),
SEMICONDUCTING FILMS, EPITAXIAL GRCWTH,
WAVEGUIDES, LASERS (U)

SINGLE MODE TE OR TM PROPAGATION IS
DEMONSTRATED IN AN OPTICAL wAVEGUIDE CONSISTING OF A
HIGH RESISTIVITY SEMICONDUCTOR (GAAS) LAYER(ABOUT 10 MICROMETERS) WHICH IS SANDWICHED
BETWEEN A METAL FILM AND A LOWER RESISTIVITY
SEMICONDUCTOR. A REVERSE BIAS APPLIED TO THE METAL-SEMICONDUCTOR SCHOTTKY BARRIER CAUSES AN ELECTRO-
OPTIC RETARDATION (OR, IN GENERAL, PHASE
VARIATION) WHICH CAN BE USED FOR MODULATION
PURPOSES. AMPLITUDE MODULATION WITH A 'HALF-
VOLTAGE' V SUB (1/2) = 84 VOLTS IS DEMONSTRATED
AT LAMBDA SUB 0 = 1..5 MICROMElERS WITH A SAMPLE 2.4MM LONG. 

(U)
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AD-710 946 17/2 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

AN INFORMATION FEEDBACK APPROACH APPLIED TO AN
AMPLITUDE-MODULATED DIGITAL LASER COMMUNICATIONS
SYSTEM, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,,
MAR 70 97P DWORKINPLARRY U. I

REPT. NO. ECOM-3258
PROJ: DA-5016118443001

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
FEEDBACK), DIGITAL SYSTEMS, DIGITAL COMPUTERS,
AMPLITUDE MODULATION, INFORMATION THEORY, MONTE
CARLO METHOD. LASERS, PHOTONS# COUNT-RATE
METERS, ATTENUATION (U)

IDENTIFIERS: *LASER COMMUNICATION SYSTEMS (U)

THE USE OF PREDECISION FEEDBACK IN A LASER
COMMUNICATION SYSTEM EMPLOYING AN AMPLITUDE-MODULATED
LASER TRANSMITTER AND PHOTOMULTIPLIER RECEIVER IS
CONSIDERED. POISSON STATISTICS ARE USED TO DESCRIBE
THE DISTRIBUTION OF EMITTED PHOTO ELECTRONS IN A
FIXED TIME INTERVAL FROM THE PHOTO EMISSIVE SURFACE
OF THE RECEIVER WHEN THE INCIDENT FIELD IS A MIXTURE
OF A SIN(ILE MODE LASER AND BROADBAND THERMAL NOISE.
THE USE OF A NOISELESS FEEDBACK PATH TO REDUCE THE
VARIANCE OF THE RECEIVED PHOTO ELECTRON COUNT IS
EXAMINED. A TECHNIQUE KNOWN AS 'FEEDBACK AVERAGING'
IS CONCEIVED AND THE FOLLOWING PROPERTIES ARE
DEMONSTRATED. (A) THE VARIANCE OF THE RECEIVED
PHOTO ELECTRON COUNTS IS SIGNIFICANTLY REDUCED OVER
THAT OBTAINED IN A SYSTEM WITHOUT FEEDBACK. (B)
THE EFFECTS OF BACKGROUND RADIATION AND SHOT NOISE
AT THE RECEIVER CAN BE REDUCED. (C) THE EFFECT
OF SLOW FADING ON THE MEAN ARRIVAL RATE OF PHOTONS IS
REDUCED. THIS IS ACHIEVED IN THE AB(GVE SYSTEM WITH
THE SAME AVERAGE POWER AND ONLY SLIGHTLY MORE PEAK
POWER. IN MOST CASES. THAN THE SAME SYSTEM WITHOUT
FEEDBACK, THE APPROACH IS TREATED ANALYTICALLY, AND
SIMULATED ON A DIGITAL COMPUTER. (AUTHOR) (U)
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AD-710 955 17/2 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J
AN INFORMATION FEEDBACK APPROACH APPLIED TO

POLARIZATION-MODULATED LASER COMMUNICATION
SYSTEMS- (U)

DESCRIPTIVL NOTE: TECHNICAL REPT,
JUL 70 26P DWORKINtLARRY U.

REPT. NO. ECOM-3314
PROJ: DA-5016118443001, DA-A-91-A-3801

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS FROM POLYTECHNICINST. OF bROOKLYN, N. Y.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
FEEDBACK), DIGITAL SYSTEMS, DIGITAL COMPUTERS,
INFORMATION THEORY, PHOTONS, COUNT-RATE METERS.
ATTENUATION. LASERS# POLARIZATION, THESES (U)

IDENTIFIERS: *LASER COMMUNICATION SYSTEMS#
*POLARIZATION MODULATION (U)

THE USE OF AN INFORMATION FEEDBACK PROCEDURE.
CALLED 'FEEDBACK AVERAGING' IS APPLIED TO AN M-
ARY POLARIZATION MODULATED LASER
COMMUNICATION SYSTEM. THE SYSTEMS WITH AND
WITHOUT FEEDBACK. THAT ARE LIMITED BY PHOTON
FLUCTUATION. ARE CONSIDERED AND COMPARED. A
SIGNIFICANT IMPROVEMENT IN ERROR RATE OF A SYSTEM
WITH FEEDBACK IS DEMONSTRATED OVER A ONE-WAY SYSTEM
FOR A QUATERNARY SYSTEM SUBJECT TO INTENSITY
CONSTRAINT. (AUTHOR) (U)
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AD-710 956 17/2 20/5
ARMY ELECTRONICS COMMAND FORT MONMJUTH N J

AN EXPERIMENTAL FEEDBACK AVERAGING LASER
COMMUNICATIONS SYSTEM. (U)

DLSCRIPTIVL NOTE: TECHNICAL REPT,,
JUL 70 25P DWORKINLARRY U.

REPT. NO, ECOM-3315
PROJ: DA-b01611844300l, AD-A-91-3901

ULECLASSIFIED REPORT

SUPPLEMENTARY NOTE: DOCTORAL THESIS FROM POLYTECHNIC
INST. OF UROOKLYN, N. Y.

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
AMPLITUDE MODULATION), GAS LASERS. ATTENUATORS.
PHOTOMULTIPLIERS, PHOTONS. COUNT-RATE METERS.
THESES (U)

IDENTIFIERS: *LASER COMMUNICATION SYSTEMS. HELIUM
NEON LASERS (U)

AN EXPERIMENTAL VERSION OV A 'FEEDBACK AVERAGING'
AMPLITUDL MODULATED LASER COMMUNICATIONS SYSTEM IS
DISCUSSE-U. THE ABILITY OF THL SY3TEM TO REDUCE THE
VARIANCE OF PHOTON ARRIVALS IS DEMONSTRATED
EXPERIMENTALLY. PROPERTIES OF A RECEIVER ESTIMATOR
CALCULATLD IN PREVIOUSLY PUBLISHED REPORTS ARE
VERIFIED. (AUTHOR) (U)
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AD-714 358 20/6 20/5
NATIONAL RESEARCH COUNCIL OF CANADA OTTAWA (ONTARIO) DIV 0
PHYSICS

PRODUCTION OF SUBNANOSECOND LIGHT PULSES WITH
THE AID OF A LASER-TRIGGERED SPARK GAP&

(u)

JUN 70 4P ALCOCKA. J. IRICHARDSONF
M. C.

MONITOR: NRC 11487

UNCLASSIFIED REPORT
* AVAILABILITY: PUB. IN OPTICS COMMUNICATIONS, V2 N2

P65-68 JUL 70. NO COPIES FURNISHED.

DESCRIPTORS: (*LIGHT PULSES, LASERS),
ELECTROOPTICS, LIGHT TRANSMISSION, LIGHT
COMMUNICATION SYSTEMS, CANADA (U)

IDENTIFIERS: SPARK GAPS, RUBY LASERS (U)

SUBNANOSLCOND PULSES, HAVING RISE AND FALL TIMES
NOT EXCEEDING 300 PSEC, HAVE BEEN SELECTED FROM THE
OUTPUT OF A SINGLE MODE RUBY LASER. THE PULSE
WIDTHP APPROXIMATELY 700 PSECt AGREES WELL WITH THE
OBSERVED BROADENING OF THE SPECTRUM OF THE PULSE.
(AUTHOR) (U)
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AD-714 718 17/2 20/5
GEORGETOWN UNIV WASHINGTON D C DEPT OF PHYSICS

FREQUENCY-MODULATED LASER COMMUNICATION
SYSTEM, (U)

OCT u9 5P BORSUKGERALD M. ITHALERP
WILLIAM J. ;

CONTRACT: F44620-68-C-0017
PROJ: AF-7921
MONITOR: AFOSR 70-2611TR

UNCLASSIFIED REPORT
AVAILABILITY; PUB. IN IEEE TRANSACTIONS ON SONICS
AND ULTRASCNICS, VSU-17 N4 P207-209 OCT 7'0.

DLSCRIPTORý: (*LIGHT COMMUNICATION SYSTEMS' GAS
LASERS)' (*GAS LASERS, FREQUENCY MODULATION),
VIDEO SIGNALS, ULTRASONIC RADIATIONP
PLPFORMANLCE(ENGINEERIN$) (U)

IDoLrTIFIEFý: HELIUM NEON LASERS, ACOUSTOOPTIC
INTERACTIU•S (U)

AN ULTRASONIC MODULATION CELL UTILIZING THE
RAMAN-NATH EFFECT IS USrE TO IMiPRESS A FREQUENCY-
MODULATEu ViDEO SIGNAL ON A HELIUM-NEON LASER
CARRIER. A LONGITUDINAL ULTRASONIC WAVE
PROPAGATING IN THE ULTRASONIC MODULATION CELL
EFFECTIVELY ACTS AS A DOPPLER SHIFTING PHASE
GRATING FOR COLLIMATED MONOCHROMATIC-LIGHT INCIDENT
NORMAL TO THE DIRECTION OF PROPAGATION OF THE

ULTRASONIC WAVE. A TECHNIQUE HAS BEEN DEVELOPED BY
WHICH Twu ULTRASONIC ELEMENTS PRODUCE A
PSEUDOSTANDING WAVE AT THE VARIOUS MODULATING
FREQUENCIES IMPOSED ON THE ELEMENTS. ALL DOPPLER-
SHI1FTED FREQUENCY COMPONENTS IN THE LArER BEAM ARE

SCATTEREU BACK INTO THE ZERO ORDER. AN OPTICAL
HETERODYNE DETECTOR AND FM DISCRIMINATOR ARE USED
TO RECOVLR THE SIGNAL. THE ABILITY TO FREQUENCY
MULTIPLEX DISTINCT CHANNELS ONTO THE LASER BEAM,
USING ACOUSTIC UNITS IN TANDEM, IS DEMONSTRATED.
(AUTHOR) (U)
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AD-714 895 20/5
BOLT BERANEK AND NEWMAN INC CAMBRIDGE MASS

PROBLEMS IN THE THEORY OF LASER
MODULATION- (U)

DESCRIPTIVE NOTE: FINAL REPT.,
OCT 70 20P FOXtH, Le I

REPT. NO. BBN-2060
CONTRACT: N0OOI-68-C-O199

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS LASERS, COHERENT RADIATION),
(*COHERENT RADIATION, MODULATION), ATOMIC ENERGY
LEVELS# ZEEMAN EFFECT, MATHEMATICAL ANALYSISP
QUANTUM MECHANICS# LIGHT TRANSMISSION.
ELECTROOPTICS (U)

IDENTIFIERS: HELIUM NEON LASERS, *QUANTUM
ELECTRONICS (U)

THE REPORT DISCUSSES THE PROBLEM OF INTRINSIC
INTERNAL MODULATION OF A LASER - MODULATION BY
ALTERING THE STATE OF THE ACTIVE LASER MEDIUM.
CONTROLLLD MODULATION FOR INFORMATION TRANSMISSION
AND UNCONTROLLED NOISE-PRODUCING MODULATIONS ARE
CONSIDERED. TO DEMONSTRATE A CORRESPONDENCE-
PRINCIPLE DERIVATION OF THE CLASSICAL LASER EQUATIONS
OF LAMB, IT IS SHOWN THAT THE LIFETIME DISTORTIONS
PREVIOUSLY REPORTED MUST BE INCLUDED IN A QUANTUM
TREATMENT. THE PROBLEM OF SOUND WAVES AND TIME-
DEPENDENT ZEEMAN-EFFECT MODULATION IS DISCUSSED.
(AUTHOR) (U)
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AD-716 847 20/5
CALIFORNIA UNIV IRVINE SCHOOL OF ENGINEERING

INVESTIGATION OF SPECTRAL AND STATISTICAL
PROPERTIES OF SINGLE-MODE CW LASERS. (U)

DESCRIPTIVL NOTE: FINAL REPT, 1 JUL 69-30 JUN 70t
JUL 70 46P GAMOpHIDEYA ICHUANGPSHIH-

SHUNG
CONTRACT: F19628-69-C-0147
PROJ: AF-4645
TASK: 464502
MONITOR: AFCRL 70-0468

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS LASERS, POWER SPECTRA)'
CARBON DIuXIDE, IRASERS, SPECTRA(INFRARED),
STOCHASTIC PROCESSES, PROBABILITY DENSITY FUNCTIONS,
LIGHT COMMUNICATION SYSTEMS (U)

IDENTIFIER5: *CARBON DIOXIDE LASERS, CONTINUOUS
WAVE LASERSo VAN DER POL DIFFERENTIAL EQUATION (U)

VARIANCE AND POWER SPECTPLA OF INTENSITY
FLUCTUATIONS OF A SINGLE MODE CW C02 10.6 MICRON
GAS LASER HAVE BEEN MEASURED BY USING A COPPER-DOPED
GERMANIUM DETECTOR AND ANALOG INSTRUMENTATION.
HMS INTENSITY FLUCTUATIONS ABOVE THE OSCILLATION
THRESHOLU WAS SMALLER THAN 0.3% OF THE AVERAGE
INTENSITY. THE MEASUREMENTS NEAR THE OSCILLATION
THRESHOLu, HOWEVER* WERE NOT ACCURATE, BECAUSE THE
ACOUSTIC DISTURBANCE DUE TO ACOUSTICAL NOISE, BUBBLES
IN THE COOLING WATER AND TEMPERATURE FLUCTUATIONS IN
THE PLASMA TUBE WERE PREODIMINANT OVER THE
FLUCTUATIONS DUE TO SPONTANEOUS EMISSION. THE POWER

PECITRjUM oBSERVED AT FRLQUENCIES ABOVE IOKHZ SHOWED
FEATURES CHARACTERISTIC TO THE LASER MODEL OF VAN
DER POL oSCILLATOR DRIVEN BY THE RANDOM NOISE.
IMPROVEMENTS OF C02 GAS LASER DESIRABLE FOR 4

FURTHER INVESTIG4TION ARE DISCUSSED. (AUTHOR) (U)
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AD-716 876 20/5ILLINOIS UNIV URBANA GASEOUS ELECTRONICS LAB

FREQUENCY SHIFT AT 3.39 MICRONS DUE TO
COMPETITION BY 6328-A LASER RADIATION@ (U)

APR b9 4P KUR. T, ;VERDEYENJ. T.
;CHERRINGTONB. E. I

CONTRACT: AF 33(615)-5248
PROJ: AF-7073
TASK: 707300
MONITOR: ARL 70-0289W

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. OF APPLIED PHYSICS,
V40 N9 P.B86-3862 AUG 69.

DLSCRIPTORS: (*GAS LASERS, AMPLITUDE MODULATION),
(*INFRARE{) RADIATION, FREQUENCY SHIFT), HELIUM#
NEONP GAIN. INTERACTIONS. DEMODULATION (U)

IDENTIFIERb: *HELIUM NEON LASERS (U)

REPORTED ARE THE RESULTS OF A RELATED INVESTIGATION

IN .HICH THE FREQUENCY OF A MODE OSCILLATING AT 3.39
MICROMETERS IS SHIFTED DUE TO AMPLITUDE MODULATION OF
THE MODES AT 6328A. (AUTHOR' (U)

iI
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AD-720 937 20/6 17/2
SIGNALS RESEARCH AND DEVELOPMENT ESTABLISHMENT
CHRISTCHURCH (ENGLAND)

DETERMINATION OF THE SCATTERING LOSS IN
OPTICAL GLASS FIBRESt (U)

DEC 70 28P ORSBORNEMARGARET A. I
REPT. NO. SRDE-70064
MONITOR: TRC BR-23407

UNCLASSIFIED REPORT

DLSCRIPTORS: (*FIBER OPTICSr LIGHT TRANSMISSION),
(*LIGHT COMMUNICATION SYSTEMlS, TRANSMISSION
LINES)# SCATTERING, GAIN, POWER SPECTRAt TEST
METHODSP TEST EQUIPMENT, GREAT BRITAIN (U)

THE PAPER DESCRIBES THE EQUIPMENT AND METHOD USED
TO DETERMINE THE TOTAL LOSS OF POWER DUE TO ALL FORMS
OF SCATTER WITHIN MULTIMODE OPTICAL GLASS FIBRES.
(AUTHOR) (U)
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AD-721 372 20/5 17/2
MASSACHUbETTS INST OF TECH CAMBRIDGE DEPT OF ELECTRICAL
ENGINEERING

THE BEHAVIOR OF LASER MODES IN A MEDIUM
WITH TIME VARYING DIELECTRIC CONSTANT. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
AUG 70 17UP WHITNEYCOLIN GORDON I

REPT. NO. TR-9
CONTRACT: DA-31-124-ARO(D)-92, SD-90
PHOJ: DA-2-O-01051-B-700
MONITOR: AROD 4109:12-P

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERSP FREQUENCY MODULATION)o
(*IRASERS, LIGHT COMMUNICATION SYSTEMS).
ULTRASONIC RADIATIONt FREQUENCY SHIFT CONVERTERS.
GALLIUM ARSENIDES, PARTIAL DIFFERENTIAL EQUATIONS#
DIELECTRIC PROPERTIES, GAIN, AMPLITUDE MODULATION.
THESES (U)

IDENTIFIERS; *GALLIUM ARSENIDF LASERS,
*SEMICONDUCTOR LASERS# INJECTION LASERS (U)

THE EFFECT. ON SEMICONDUCTOR LASER MODES' OF A
TIME-VAI'YING MODULATION OF THE COMPLEX DIELECTRIC
CONSTANT OF THE ACTIVE REGION OF THE LASER' IS
CONSIDERED. IT IS SEEN THAT THE MAIN EFFECT IS TO
PRODUCE FREQUENCY MODULATION ASSOCIATED WITH
MODULATION OF THE REAL PART OF THE DIELECTRIC
CONSTANT WHILE MODULATION OF THE IMAGINARY PART GIVES
RISE TO AMPLITUDE MODULATION. TWO METHODS FOR
PRODUCIN(, THE MODULATION ARE CONSIDERED. THE FIRST,
PRESSURE VIA ULTRASONIC WAVES# PRODUCES PURE
FREQUENCY MODULATION IN IMPURE MATERIAL. THE
SECOND, MODULATION OF THE INJECTION, RESULTS IN BOTH
AMPLITUDE AND FREQUENCY MODULATION. EXPERIMENTS TO
CONFIRM THIS ANALYSIS WERE CARRIED OUT ON A CW
GAAS INJECTION LASER. THE MODULATED LASER
SPECTRUM WAS OBSERVED WITH A FABRY-PEROT
INTERFEROMETER. HIGH RESOLUTION MEASUREMENTS ON
THE PULSED SPECTRAL SHIFT OF A GAAS LASER AT
77K AND 4.2K WERE PERFORMED USING A FABRY-
PEROT INTERFEROMETER. THE FEASIBILITY OF
DETECTING MODULATION ON A PULSED SEMICONDUCTOR LASER
WAS DEMONSTRATED. (AUTHOR) (U)
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AD-722 308 17/2
FOREIGN IECHNOLOGY DIV WRIGHT-PATTERSON AFB OHIO

MOTION PICTURE AND TELEVISION ENGINEERING.
VOLUME 14# NUMBER 6p 1970 (SELECTED
ARTICLES). (U)

JAN 71 24P RAPOPORTB. I. $VAINSHTEIN,
G. G.

REPT. NO. FTD-MT-24-297-70

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDITED MACHINE TRANS. OF TEKHNIKA
KINO I TELEVIDENIYA (USSR) \'14 N6 P51-57 1970p BY
RENE E. COURVILLE.

DESCRIPTORS: (*TELEVISION COMMUNICATION SYSTEMS,
GRAPHICS), (*STEREOSCOPIC DISPLAY SYSTEMS,
TELEVISION COMMUNICATION SYSTEMS), SCANING,
LASERS, USSR (U)

IDENTIFIERS: TRANSLATIONS, *HOLOGRAPHY (U)

DISCUSSED ARE POSSIBILITIES OF DESIGNING A
HOLOGRAPHIC TELEVISION SYSTEM. GIVEN ARE
EXPERIMENTAL TEST RESULTS OF THE SYSTEM DURIN6 IHE
LONG IMAGE DURATION AND ALSO THE PROSPECTS OF USING
SPECIAL TELEVISION SYSTEMS WITH THE TRACKING SCANNING
FOR CONTOUR IMAGE TRANSMISSION. (AUTHOR) (U)
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AD-722 475 20/6
HUGHES AIRCRAFT CO MALIBU CALIF

RESEARCH IN INTERACTION OF COHERENI LIGHT
WITH SOLIDS AND WITH TURBULENT ATMOSPHERES. (U)

DLSCRIPTIVL NOTE: FINAL SCIENTIFIC REPT.,
FEB 71 238P B;OWNPW. P.

CONTRACT: AF 49(638)-1607
MONITOR: AFOSR TR-71-0582

UNCLASSIFIED REPORT

DESCRIPTORS: (*COHEREN T ,AADIATION, LIGHT
TRANSMISSiON). (*LIGHT TRANSM:SSION- MATHEMATICAL
ANALYSIS). INTERACTIONS, TURBULENCE, SCATTERING,
REFRACTIVE INDEX, PARTIAL DIFFERENTIAL EQUATIONS,
BOUNDARY VALUE PROBLEMS, LASERS, DIFFRACTION,
APPROXIMATION(MATIEMATICS) (U)

TDENTIFIERb: ATMOSPHERIC ATTENUATION. RYTOV
AIPROXIMATION, BORN APPROXIMATION (U)

THE REPORT SUMMARIZES THE OBJECTIVES AND RESULTS OF
RESCARCH ON PROPAGATION IN RANDOM MEDIA CONDUCTED ON
CONTRACT AF49(638)-1607. THE PRINCIPAL
RESULTS INCLUDE THE DERIVATION OF A VALIDITY
CONDITION FOR THE RYTOV APPROXIMATION# THE
DEVELOPMENT OF DIAGRAMMATIC SUMMATION TECHNIQUES FOR
TREATING MULTIPLE SCATTERING EFFECTSv AND THE
DEVELCPMENT OF NONDIAGRAMMATIC TECHNIQUES FOR
DERIVING EQUATIONS FOR THE STATISTICAL MOMENTS OF A
WAVE PROPAGATING THROUGH A RANDOM MEDIUM.
(AUTHOR) (U)
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AD-722 865 20/12
CITY COLL RESEARCH FOUNDATION NEW YORK

OPTICAL PROPERTIES OF SEMICONDUCTORS. (U)

DESCRIPTIVE NOTE: FINAL SCIENTIFIC REPT. I JAN 69-31
MAR 71t

APR 71 85P TZOARNARKIS
CONTRACT: AF-AFOSR-1676-69
PROJ; AF-9763
TASK: 976302
MONITOR: AFOSR TR-71-1095

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEMICONDUCTORS, OPTICAL
PROPERTIES)# (*BAND THEORY OF SOLIDS,
SEMICONDUCTORS), ELECTRICAL CONDUCTANCE.
DIELECTRIC PROPERTIES. RAMAN SPECTROSCOPYr
IRASERS, CYCLOTRON RESONANCE PHENOMENA. MAGNETIC
FIELDS# LIGHT TRANSMISSION, PLASMA MEDIUM' X RAYS.
PHONONS (U)

IDENTIFIERS: RAMAN SCATTERING. ELECTRON PHONON
INTERACTIONS. SOLID STATE PLASMAS, ELECTRON GAS,
PLASMONS (U)

THE PROGRAM OF INVESTIGATIONS WAS DESIGNED TO LEAD
TO A BETTER UNDERSTANDING OF THE ELECTRONIC STRUCTURE
AND THE OPTICAL PROPERTIES oF SEMICONDUCTI;4 G
MATERIALS USED IN MODERN SOLID STATE ELECTRONIC
CIRCUITRY FOR DETECTION, AMPLIFICATION AND
COMMUNICATION IN AEROSPACE ENVIRONMENTS. THIS IS
ESSENTIAL TO THE DESIGN OF OPTICAL DETECTORS AND
DEVICES, THE STUDY INVOLVED CALCULATIONS OF THE
HLGH-FREQUENCY CONDUCEIVITY AND DIELECTRIC PROPERTIES
OF SEMICONDUCTORS INCLUDING ANISOTROPIC FEATURES,
TAKING INTO ACCOUNT ELECTRONIC AND IONIC CORRELATIONS
AND FLUCTUATIONS. EFFECTS OF MAGNETIC FIELDS#
IMPURITIES AND BAND STRUCTURE. THE PRINCIPAL
TECHNIQUE USED WAS THE MANY-BODY PFRTURBATION METHOD,
EXTENDED TO INCLUDE VALENCE STATES, STRONG ELECTRON-
PHONON AND RADIATION INTERACTIONS AND THE EFFECT OF
LOCAL IMPURITY POTENTIALS. (AUTHOR) (U)
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AD-723 834 17/2 20/5
LOCKHEED MISSILES AND SPACE CO PALO ALTO CALIF PALO ALTO
RESEARCH LAB

WIDEBAND LASER COMMUNICATIONS: AN
ANNOTATED BIBLIOGRAPHYP (u)

APR 71 137P TEMPLETONPJOE H,
REPT. NO. LMSC-N-JY-71-3p LMSC-SB-71-1
CONTRACT: N00O14-71-C-0OL49, ARPA ORDER-306

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATIONi SYSTEMS#
BIBLIOGRAPHIES)p (*LASERSt LIGHT COMMUNICATION
SYSTEMS)# BROADBAND, OPTICAL PHENOMENAP
INFORMATION THEORYP GAS LASERSP TRACKING#
ELECTROOPTICSt DIGITAL SYSTEMS' SIGNAL-TO-NOISE
RATIO, ABSTRACTS (U)

IDE1NTIFIERS: LASER COMMUNICATION SYSTEMS (u)

261 HIGHLY SPECIFIC ABSTRACT/CITATIONS ON THE SUBJECT
OF WIDEBAND LASER COMMUNICATIONS MAKE UP THIS
BIBLIOGRAPHY. JOURNAL ARTICL.ESt BOOKSP AND
GOVERNMENT REPORTS HAVE BEEN CHOSEN FOR INCLUSION
FROM ABSTRACTS APPEARING IN THE NASA STARP TABP
U.S.G.RD.R.. AND ZAA. COVERAGE WAS
FOR THE YEARS 1964-;970. CITATIONS ARE ARRANGED
ALPHABETICALLY BY AUTHOR. AMONG THE SUBJECTS
COVERED ARE: OPTICAL COMMUNICATION AT HIGH DATA
RATES# OPTICAL BEAM ACQUISITION AND FINE TRACKING,
AND ATMOSPHERIC EFFECTS ON LASER BEAM PROPAGATION.
(AUJTHOR) (u)
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AD-723 902 20/5 17/2
CALIFORNIA INST OF TECH PASADENA

SEMI-ANNUAL IECHNICAL REPORT ON PROGRESS
FOR THE PER'(") IULY 1970 - DECEMBER 1970p (U)

70 lap LAUSSADEiJEAN-PIERRE IYARIVP
AMON ;CA5PERSONPLEE ;

COAiTRACT: DAHCO4-68-C-OQ04, ARPA ORDER-675

UNCLASSIFIEU REPORT
AVAILABILITY: PUB. IN VARIOUS JNLSo

DLSCRIPTORS: (*COHERENT RADIATION# LIGHT
TRANSMISSION). (*GAS LASERS. GAIN)., LIGHT
COMMUNICATION SYSTEMS, TURBULENCE, REFRACTIVE INDEX.
CORRELATION TECHNIQUES. DISTRIBUTION FUNCTIONS?
ATMOSPHERE (U)

IDENTIFIERS: XENON LASERS, WAVE EQUATIONS#
HELIUM XENON LASERS (U)

ICONTENTS: A THEORETICAL STUDY OF OPTICAL WAVE
PROPAGATION THROUGH RANDOM ATMOSPHERIC TURBULENCEI
LONGITUDINAL MODES IN A HIGH-GAIN LASER. (U)
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AD-723 972 20/6
ILLINOIS UNIV URBANA DEPT OF ELECTRICAL ENGINEERING

SPATIAL MODULATION OF LIGHT USING SURFACE
WAVES IN AN INTERFEROMETER, (U)

FEB 70 4P HUNSINGERoBILL J,
HOLSHOUSERPD,

CONTRACT: AF-AFOSR.-390-67 4

PROJ: AF-9767
TASK: 976702
MONITOR: AFOSR TR-71-1I61

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN APPLIED PHYSICS LETTERS,
V16 N7 P272-273, 1 APR 70.

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH
MAGNAVOX CO., URBANA, ILL. REVISION OF REPORT
DATED 12 DEC 69.

DESCRIPTORS: (*LIGHT TRANSMISSION, PHASE
MODULATION)# (*DIFFRACTION GRATINGS, LIGHT
TRANSMISSION)# INTERFEROMETERS. LASERS, FOURIER
ANALISIS. PIEZOELECTRIC CRYSTALS (U)

IDENTIFIERS: SWIM(SURFACE WAVE INTERFERENCE
MODULATORS). SURFACE WAVE INTERFERENCE
MODULATORS, SIGNAL PROCESSINGP LITHIUM NIOBATES,
SURFACE WAVES# ACOUSTIC SURFACE WAVES.
ACOUSTOOPIIC INTERACTIONS (U)

AN OPTICAL PHASE GF-ATING HAS BEEN GENERATED BY
INTRODUCING SURFACE WAVES ON ONE FACE OF A FABRY-
PEROT INTERFEROMETER. THIS DEVICE CALLED SWIM
(SURFACE WAVE INTERFERENCE MODULATOR)
PRODUCFS A GaFFRACTION PATTERN AT THIL-t FOURIER PLANE
IN WHICH THE LIGHT INTENSITY OF THE FIRST-ORDER
MODULATED BEAM IS 1% OF THE ZEROTH ORDER WITH AN
ACOUSTIC POWER OF 0.85MW/MM BEAM WIDTH. FIRST-
ORDER iNTENSITIES GREATER THAN 10% HAVE BEEN
REALIZED; HOWEVER, THE PROCESS IS NOT LINEAR AT THIS
MODULATION DEPTH, (AUTHOR) (U)

133

UNCLASSIFIED /ZLWl!



UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-724 028 20/6
ROYAL AIRCRAFT ESTAB.ISHMENT FARNBOROUGH (ENGLAND)

A BIBLIOGRAPHY ON OPTICAL MODULATORS. (U)

DESCRIPTIVE ,NOTE: TECHNIC/AL REPT.,
JAN 71 32P ELLISFB. IWALTONA. K. I

REPT. NO. RAE-TR-71009
MONITOR: TRC BR-23770

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PRLPARED IN COOPERATION WITH
SHEFFIELD UNIV., YORKSHIRE (ENGLAND), DEPT. OF
PHYSICS.

DESCRIPTORS: (*LIGHT TRANSMISSION. MODULATION),
(*MODULATORS, *BIBLIOGRAPHIES), ELECTROOPTICS,
LASERS# IRASERS, OPTICAL MATERIALS, OPTICAL
INSTRUMENTS, GREAT BRITAIN, MAGNETO-OPTIC EFFECT (U)

IDENTIFIERS: *OPTICAL MODULATORS. ACOUSTOOPTIC
MODULATORS (U)

APPROXIMATELY 250 REFERENCESP MANY OF WHICH CARRY
BRIEF ANNOTATION, ARE PROVIDED. COVERING THE FIELD OF
OPTICAL MODULATION OVER THE SPAN 1950-1970.
(AUTHOR) (U)
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AD-724 414 9/4 17/2
ROCHESTER UNIV N Y DEPT OF PHYSICS AND ASTRONOMY

INFORMATION RATE IN AN OPTICAL COMMUNICATION
CHANNEL, (U)

AUG 70 lOP JODOINtR. ;MANDELtL, 5
CONTRACT: F4q620-69-C-O086
PROJ: AF-9767
TASK: 976702
MONITOR; AFOSR TR-71-1573

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. OF THE OPTICAL
SOCIETY OF AMERICA, V6l N2 P191-198 FEB 71.

DLSCRIPTORS: (*INFORMATION THEORY. STATISTICAL
ANALYSIS). (*LIGHT COMMUNICATION SYSTEMS,
INFORMATION THEORY)# INTEGRALSt PROBABILITY
DENSITY FUNCTIONS# LASERS# LIGHT TRANSMISSION.
CODING (U)

AN OPTICAL COMMUNICATION CHANNEL IS ANALYZEDt IN
WHICH A LIGHT BEAM IS AMPLITUDE MODULATED AT THE
SOURCE BY A FILTER OF CONTINUOUSLY VARIABLE
TRANSMITTANCE# AND THE DETECTOR COUNTS THE RECEIVED
PHOTONS. SUCH A COMMUNICATION CHANNEL HAS INTRINSIC
NOISE LIMITATIONS BECAUSE THERE IS NOT A ONE-TO-ONE
CORRESPONDENCE BETWEEN THE MODULATED BEAM POWER AND
THE NUMBER OF COUNTS REGISTERED. THE INFORMATION
RATES ACHIEVABLE WITH SINGLE-MODE AND MULTIMODE
LASERS ARE EVALUATED AS FUNCTIONS OF THE MEAN NUMBER
N OF DETECTED PHOTONS PER SYMBOL@ FOR SEVERAL
DIFFERENT INPUT STATISTICS. FOR LARGE N THE
INFORMATION RATE INCREASES LOGARITHMICALLY WITH N.
IT iS SHOWN THAT. WHEN THE SYMBOL LENGTH IS SHORT.
THERE IS A MINIMUM NUMBER OF INDEPENDENT MODES FOR
WHICH THE MULTIMODE LASER GIVES A GREATER INFORMATION
RATE THAN THE SINGLE-MODE LASER, IF THE LASER POWER
IS EQUALLY DIVIDED AMONG ALL THE MODES. AND THE POWER

PER MODE IS REGARDED AS CONSTANT. HOWEVER, POR EVEN
MODERATE NUMBERS OF DETECTED PHOTONS PER SYMBOL, THIS
MINIMUM NUMBER OF MODES IS SO GREAT THAT THE SINGLE-
MODE LASER IS TO BE PREFERRED. WHEN THE LIGHT BEAM
IS DERIVLD FROM k THERMAL SOURCE. THE INFORMATION
RATE IN THE CHANNEL IS. IN EFFECT. GOVERNED BY THE
SAME EQUATIONS AS THOSE FOR THE SINGLE-MODE LASER. SO
LONG AS THE DETECTOR AREA Ic. ITMTEfl TO A COHERENCE
AREA. (AUTHOR) (u)

135

UNCLASSIFIEr, /ZLW,3



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-725 067 20/5
CASE WESTERN RESERVE UNIV CLEVELAND OHIO DIV OF
ELECTRICAL SCIENCES AND APPLIED PHYSICS

STARK EFFECT MODULATION STUDIES. (U)

DESCRIPTIVE NOTE: FINAL REPT. 18 MAR 68-31 DEC 70p
MAR 71 73P PAOYOH-HAN ICLASPYPAUL

C. ;JOHNSONW. B. ;
CONTRACT: F19628-68-C-0183
PROJ: AF-4645
TASK: 464b07
MONITOR: AFCRL 71-0179

UNCLASSIFIED REPORT

DESCRIPTORb: (*COHERENT RADIATIONP FREQUENCY
MODULATION)1 (*GAS LASERS, STARK EFFECT),
GAINt HARMONIC ANALYSIS# ABSORPTION SPECIRUM,
IRASERS (U)

IDENTIFIERS: INTERMEDIATE INFRARED RADIATION( I
SWITCHING# *CARBON DIOXIDE LASERS (U)

IT HAS BEEN DETERMINED THAT IT IS PRACTICAL TO USE I
THE MOLECULAR STARK EFFECT IN GASES TO MODULATE
LASER RADIATION IN THE 10 MICRON REGION. A LARGE
NUMBER OF SUITA3LE MODULATOR GAS CONSTITUENTS HAVE
BEEN STUDIED AND PARAMETERS GOVERNING GAS CELL
MODULATOR DESIGN HAVE ALSO BEEN IDENTIFIED# SUCH
MODULATORS MAY BE USED BOTH WITHIN AND EXTERNAL To
THE LASER CAVITY. IN INTRA CAVITY CONFIGURAT!)NS,
LARGE MOUULATION DEPTHS ARE EASILY OBTAINED WITH LOW
MODULATOR POWER. RESULTS OF THEORETICAL STUDI:*;
INDICATE THAT WITHIN THE FREQUENCY RANGES OF
PRACTICAL INTEREST, THERE IS NO INTRINSIC LIMIT TO
THE FREQUENCY RESPONSE. HOWEVER WHEN MODULATING
FREQUENCY IS LARGER THAN THE VALUE OF THE HOMOGENEOUS
LINEWIDTH, THERE IS A DECREASE IN EFFECTIVENESS.
EXPERIMENTAL RESULTS SHOWING NON-DISPERSIVE
MODULATION AT FREQUENCIES TO 30 MEGAHERTZ HAVE BEEN
OBTAINED. (AUTHOR) (U)
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AD-725 103 17/8 20/6
PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT OF ELECTRICAL
ENGINEERING

APPROXIMATE PHOTOCOUNT STATISTICS FOR
COHERENT AND CHAOTIC RADIATION OF ARBITRARY
SPECTRAL SHAPE, (U)

i ~~~AUG 70 lip LCSGRR
TAUG70 DA P-LACHSAGERARP)8

CCPTRACT: DA-3--l2-•ARO(D)-383
PROJ: DA-2-O-0b1102-13-31-E
MONITOR: AROD 5659:12-E

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. OF APPLIED PHYSICS,
V42 N2 Pb02- 6 0 9 FEB 71.

SUPPLEMENTARY NOTE: SPONSORED IN PART BY THE NATIONAL
AERONAUTICS AND SPACE ADMINISTRATION, WASHINGTON,
D. C.

DESCRIPTORS: (*LIGHT, DETECTI'N), (*COHERENT
RADIATXON, DETECTION), (*PHOTONS, COUNTING
METHODS), LIGHT CCMMUNICATIO4 SYSTEMS' LASERS,
STATISTICAL ANALYSIS (U)

A METHOD FOR COMPUTING THE APPROXIMATE PHOTOCOUNT
STATISTICS FOR GAUSSIAN LIGHT IS PRESENTED. THIS
METHOD MAY BE USFD FOR THE SUPERPOSITION OF COHERENT
RADIATION WITH CHAOTIC RADIATION OF ARBITRARY
SPECTRAL SHAPE. DATA IS PRESENTED FOR GAUSSIAN-#
TRIANGULAr-# AND SQUARE-SHAPED SPECTRA AS WELL AS FOR
LORENTZIAN-SHAPED SPECTRA. THE RESULTS SHOW THaT
THE PHOTOCOUNT STATISTICS ARE SIGNIFICANTLY DEPENDENT
UPON SPECTRAL SHAPE FOR INTERMEDIATE TIME-BANOIIDTH
PRODUCTS. THE RESULTS ALSO SHOW THAT THE BEDARD,
CHANG, AND MANDEL APPROXIMATION GIVES A BETTER

FIT TO A GAUSSIAN-SHAPED SPECTRUM THM TO A
LORENTZIAN-SHAPED SPECTRUM. SIGNIFICANT
DIFFERENCES BETWEEN THE PHOTOCOUNT STATISTICS FOR A
TIME-BANQWIDIH PRODUCT OF 10 AND POISSON STATISTICS
WERE ALSO OBTAINED; EVEN FOR A SIGNAL-TO-NOISE RATIOOF 40:1. (AUTHOR) (U)
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AD-726 139 20/5
Ir,:FORMATICS TISCO INC RIVERDALE MD

BIBLIOGRAPHY OF SOVIET LASER
DEVELOPMENTS, (U)

DESCRIPTIVL NOTE: INTERIM REpT. NO. 3, JAN-MAR 71p
APR 71 57P ALLENLIDA L. ;HIBBEN,

STUART G. ;
CONTRACT: F44620-70-C-0081, ARPA ORDER-1622
PROJ: AF-b27CID
MONITOR: AFOSR TR-71-1777

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, USSR), (*BIBLIOGRAPHIES,
LASERS), UYES, GAS LASERS. IRASERS, OPTICAL
EQUIPMENT COMPONENTS, SCIENTIFIC RESEARCH. COHERENT
RADIATION (U)

IDENTIFIERS: QUANTUM ELECTRONICS# SOLID STATE
LASERS, SEMICONDUCTOR LASERS* GALLIUM ARSENIDE
LASERS, RuBY LASERS. GLASS LASERS. INJECTION
LASERS, LIQUID LASERS# LHEMICAL LASERS,
ULTRAVIOLET LASERS, HOLOGRAPHY, LASER
MATERIALS (U)

OF ALL MATERIAL REVIEWED, THE MAJOR YIELD HAS BEEN
FROM THE APPROXIMATELY 300 PER7ODICALS WHICH ARE
KNOWN TO REPORT THE MOST ADVANCED AND INTERESTING
FINDINGS IN SOVIET LASER TECHNOLOGY. THE PERIOD
COVERED IS THE FIRST QUARTER OF 1971t AND INCLUDES
ALL LASER-RLLATED ARTICLES RECEIVED BY US IN THAT
INTERVAL. THE STRUCTURE AND SELECTION CRITERIA ARE
THE SAME AS USED IN THE FIRST REPCRT. SOMEWHAT
BROADENEU SELECTION CRITERIA HAVE BEEN USED FOR ITEMS
PERTINENT TO CHEMICAL LASERSE IN VIEW OF THE

EXPANDINb POSSIBILIlIES IN THTS TECHNOLOGY. OUR
LITERATURE SEARCH ALSO REVEALS AN INCREASED EMPHASIS
ON HOLOGRAPHIC STUDIES, AS WELL AS 0r' USES OF
STIMULATED RAMAN SCATTERING ErECTr IN
SPECTROSCOPY. OTHER ITEMS WORTHY (P MENTION ARE
TWO ARTICLES ON ULTRAVIOLET LAStr fNfl ONE ON USE OF
AN ARGON ION LASER FOR UNDER WATER IV TRANSMISSION.
(AUTHOR) (U)
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AD-727 583 20/6 20/5 17/5
RAND CORP SANTA MONICA CALIF

ON THE PHASE STRUCTURE AND MUTUAL COHERENCE
FUNCTION OF AN OPTICAL WAVE IN A TURBULENT
ATMOSPHERE# (U)

JUN 71 26P LUTOMIRSKIR. F. SYURAH.
r.

RLPT. NO. RM-6266-1-ARPA
CONTRACT: DAHC15-67-C-0141, ARPA ORDER-189-1

UNCLASSIFIED REPORT

DLSCRIPTORS: (*COHERENT RADIATION, *LIGHT
TRANSMISSION)' ATMOSPHERE, TURBULENCE' POWER
SPECTRA' INFRARED DETECTORS. SIGNAL"TO-NOISE RATIO.
LASERS (U)

IDENTIFIERS: WAVE EQUATIONS (U)

THE PRESLNT WORK SHOWS THAT THE MOST COMMONLY USED
EXPRESSION FOR THE MUTUAL CCHERENCE FUNCTION (MCF)
FOR AN OPTICAL WAVE PROPAGATING IN A TURBULENT
ATMOSPHERE IS# IN GENERAL, INCORRECT. THIS
EXPRESSION IS BASED ON AN UNPHYSICAL EXTRAPOLATION oF
THE KOLMOGOROV SPECTRUM. ALONG AN ATMOSPHERIC
PATH. WITH SPECIFIED TURBULENCE PARAMETERSr THE NEW
MCF IS ShOWN TO IMPLY GREATER RESOLUTION' LESS BEAM
SPREADING. AND GREATER HETERODYNE SIGNAL-TO-NOISE
RATIOS THAN INDICATED BY PREVIOUS CALCULATIONS. BY
COMPARING THESE RESULTS WITH THOSE PREVIOUSLY
OBTAINED FOR HETERODYNE DETECTION, THE PERCENTAGE
ERRORS IN THE PREVIOUS CALCULATIONS ARE SHOWN TO

INCREASE wIfH DECREASING PROPAGATION PATHS. IN
PARTICULAR, WHERE IT WAS FORMERLY THOUGHT THAT THE
ATMOSPHLRE LIMITED THE EFFECTIVE COHERENT DETECTION

SIZE IN HETERODYNE DETECIlON AT ALL RANGES' THE
PRESENT CALCULATION REVEALS THAT OVER SUFFICIENTLY
SHORT PATHS. THERE IS NO SIZE LIMIT IMPOSED BY THE
ATMOSPHERE. (AUTHOR) (U)
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AD-728 101 20/5
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

A STUDY OF LASER RESONATORS AND MODE-
LOCKING- (U)

DESCRIPTIVE NOTE: RESEARCH AND DEVELOPMENT TECHNICAL
REPT.,

MAY 71 48P WOLFEMARTIN I.
REPT. NO, ECOM-3422
PROJ: DA-1-H-662701-A-448
TASK: 1-H-662701-A-44804

UNCLASSIFIED REPORT

DESCRIPTORS: (*LASERS, OPTICAL PROPERTIES),
LIGHT COMMUNICATION SYSTEMS, WAVE FUNCTIONS,
FREQUENCY SHIFT, REFRACTION, DOPPLER EFFECT (U)

IDENTIFIERS: MODE LOCKED LASERS, LASER
MATERIALS (U)

THE FIRST PART OF THE REPORT REPRESENTS A
THEORETICAL STUDY OF CONFOCAL RESONATORS# THE
SECOND PART CONSISTS OF A STUDY OF MODE-LOCKING AND
TECHNIQUES THAT USE MODE-LOCKED LASERS* THE REPORT
IS INTENDED TO PRESENT A DETAILED ANALYSIS OF A
CONFtCAL RESONATOR IN CRDER TO ILLUSTRATE THE
APPLICABILITY OF THE METHOD OF ANALYSIS FOR FURTHER
INVESTIGATION OF RESONATORS FOR MODE-I.OCKED LASERS.
ALSO THE POTENTIAL OF MODE-LOCKED LASERS FOR USE IN
A HIGH-BIT RATE COMMUNICATIONS SYSTEM IS
INVESTIGATED. (AUTHOR) (U)
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AD-728 743 20/6
RAND CORP SANTA MONICA CALIF

PROPAGATION OF A FOCUSED LASER BEAM IN A
TURBULENT ATMOSPHERE, (U)

JUN 71 33P LUTOMIRSKIR. F. I
REPT. NO. R-608-ARPA
CONTRACT: DAHC35-67-C-0141, ARPA ORDER-189-1

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTIC: SEE ALSO AD-707 861.

DESCRIPTORb: (*COHERENT RADIATION, FOCUSING)#
(*LIGHT TRANSMISSION, ATMOSPHERIC MOTION)# LIGHT
COMMUNICATION SYSTEMS, RANGE FINDING, TARGET
ACQUISITION, REFRACTIVE INDEX, GAS LASERS,
IRASERS (U)

IDENTIFIERS: CARBON DIODIDE LASERS, LASER
BEAMS (J)

A METHOD IS CIAVN FOR CALCULATING THE PERFORMANCE
OF A LASER SYSTEM WITH BEAM TRUNCATED BY FOCUSING
OPTICS IN A TURBULENT ATMOSPHERE. PREVIOUS

ANALYSES HAVE BEEN LIMITED TO VACUUM CALCULAT T ONS
WITH UNTRUNCATED BEAMS, AND EVEN THEN HAVE NOT
CONSERVED THE IRRADIANCE. THIS APPROACH SEPARATES
THE GEOMETRY OF THE PROBLEM (THE COMPLEX APERTURE
DISTRIBUTION) FROM THE BEAM PROPAGATION.
(AUTHOR) (U)
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AD-729 263 20/5
NORTHROP CORPORATE LABS HAWTHORNE CALIF

C02 LASER PULSING TECHNIQUES. (U)

DESCRIPTJ'"• j4OTE: SEMIANNUAL REPT. DEC 69-DEC 71p
AUG ili 35P MANNvM. M. I

REPT. NO. NCL-71-41R
CONTRACT: N00014-70-C-0185, ARPA ORDER-306

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS LASERS, LIGHT PULSES),
(*COHERENT RAOIATION. MODULATION),
ELECTROOPTICS, AMPLITUDE MODULATION, FREQUENCY
MOOULATIONr GALLIUM ARSENIDES, LIGHT COMMUNICATION
SYSTEMS, RANGE FINDING (U)

IDENTIFIERS: *CARBON DIOXIDE LASERS, MODE LOCKED
LASERS (U)

IN A STUUY OF C02 LASER PULSING TECHNIQUES,
MODE-LOCKýING AND PULSE COUPLING OF A C02 LASER
USING A SINGLE ELECTROOPTIC ELEMENT HAVE DEEN
DLMONSTRATED. DATA ON THE EFFECT OF MODULATOR
DETUNING AND COUPLING FACTOR VARIATION ARE PRESENTED.
THE PRELIMINARY RESULTS OF AN INVESTIGATION OF
ELECTROOPTIC TLCHNIQJES FOR AM AND FM LOCKING OF
TEA LASERS ARE GIVEN. (AUTHOR) (U)
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AU-729 3s4 20/5
ARMY MISSILE COMMAND REDSTONE ARSENAL ALA PHYSICAL
SCIENCES DIRECTORATE

C02 LASER PULSING, (U)

JUL 71 112P PARDUEALBERT L. t JR;
REPT. NO. RR-TR-71-8I
PROJ: OA-1-T-262303-A-308

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS LASERS, LIGHT PULSES), PULSE
MODULATION, COHERENT RADIATION, WAVE FUNCTIONS,
IRASERS (U)

IDENTIFIERS: *CARBON DIOXIDE LASERS, Q SWITCHED
LASERS, MODE LOCKED LASERS, LASER BEAMS, WAVE
EQUATIONS (U)

A THEORETICAL AND EXPERIMENTAL ANALYSIS OF LASER
MODE COUPLING AND REACTIVE Q-SWIICHING HAS BEEN
PRESENTED. IN THE FORCED MODE LOCKING SITUATION'
THE TOTAL CAVITY ELECTROMAGNETIC FIELD INTENSITY
E(ZQT) WAS EXPRESSED AS AN EXPANSION OF QUASI-
NORMAL MODES WHICH SATISFY THE BOUNDARY CONDITIONS AT
BOTH THE FIXED AND MOVING MIRROR. SOLUTIONS OF THE
WAVE EQUATION INDICATED THAT THE MODES OF OPERATION
WERE ANALOGOUS TO THE PHASED LOCKED OSCILLATIONS OF
THE PHASE-MODULATED LASER. A PEAK MIRROR EXCURSION
OF 1400 ANGSTROMS WAS USED TO MODE LOCK A C02
LASER. RLACTIVE Q-SWITCHING WAS OBTAINED BY
MODULATION OF THE CAVITY LENGTH WITH A MOSSBAUER
TRANSDUCER. REGULAR 0-SWITCHED PULSES WERE
OBTAINED AT RATES BETWEEN I AND 60 KILOHERTZ.
(AUTHOR) (U)
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AD-729 447 20/6 20/5 4/1
AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

ATMOSPHERIC ATTENUATION OF CO LASER
RADIATION. (U)

DESCRIPTIVL NOTE: ENVIRONMENTAL RESEARCH PAPERS.
JUL 71 1i1P MCCLATCHEYR. A. *

REPT. NO. AFCRL-71-0370, AFCRL-ERP-359 .

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT TRANSMISSION, ATMOSPHERE)p
(*COHERENT RADIATION, ATTENUATION). ABSORPTION
SPECTRUM, INFRARED RADIATION, GAS LASERS, IRASERS,
TABLES (U)

IDENTIFIERS: CARBON MONOXIDE LASERS, ATMOSPHERIC
ATTENUATION (U)

wITH THE DEVELOPMENT OF THE CO LASER HAVING
EMISSION LINES IN THE RANGE FROM 1200/CM TO GREATER
THAN 2000/CM, IT 'S OF IMPORTANCE TO ESTABLISH WHICH
OF THE MORE THAN 200 LINES CAN BE TRANSMITTED THROUGH
A VARIETY OF ATMOSPHERIC PATHS. THE SPECTRAL. REGION
OF CO EMISSION SPANS A VERY IMPORTANT WATER VAPOR
ABSORPTION BAND AND. IN ADDITION, THERE IS ABSORPTION
BY C02 03r N20 AND CH4. ABSORPTION LINES
ASSOCIATED WITH ALL OF THESE MOLECULES WERE INCLUDED
IN THE CALCULATION OF SYNTHETIC SPECTRA COVERING THE
REGION OF CO EMISSION. AFTER LIMITING THE NUMBER
OF CO EMISSION LINES TO BE CONSIDERED IN DETAIL
ACCORDING TO A CRITERION BASED ON ATMOSPHERIC
ATTENUATION, A SERIES OF TABLES WAS CONSTFUCTED
PROVIDING QUANTITATIVE ATTENUATION INFORMATION FOR
EACH OF 6 LASER LINES AND FOR 10 DIFFERENT
ATMOSPHERIC MODELS. DA)A BASED ON TWO DIFFERENT
AEROSOL SCATTERING MODELS ARE INCLUDED IN THESE
TABLES. (AUTHOR) (U)
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AD-729 888 20/5
INFORMATICS TISCO INC RIVERpALE MD

BIBLIOGRAPHI OF SOVIET LASER

DEVELOPMENTS* (U)

DESCRIPTIVE NOTE: INTERIM REPT. JAN 69-JUN 70.

iJAN 71 202P ALLEN.LIDA L.
CONTRACT: F44620-70-C-O081, ARPA ORDER-1622
MONITOR: AFOSR TR-71-0947

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO INTERIM REPT. NC, 3, AD-
726 139.

DESCRIPTORS: (*LASERS, USSR), (*BIBLIOGRAPHIES,
LASERS), SCIENTIFIC RESEARCH, GAS LASERSP
IRASERS, SEMICONDUCTORS. DYESF COHERENT
RADIATIONo OPTICAL EQUIPMENT COMPONENTS. LIGHT
COMMUNICAl"ION SYSTEMS, STEREOSCOPIC PHOTOGRAPHY,
PLASMA GENERATORS (U)

IDENTIFIERS: QUANTUM ELECTRONICS, SOLID STATE
LASERSP SLMI(-UNDUCTOR LASERS, INJECTION LASERS.
LIQUID LASERS. CHEMICAL LASERS. ULTRAVIOLET
LASERS. HOLOGRAPHY, LASER MATERIALS. NONLINEAR
OPTICS, SLCOND HARMONIC GENERATION (U)

THE BIBLIOGRAPHY OF SOVIET PUBLICATIONS ON LASERS
COVERS THE PERIOD 1969-1970. APPROXIMATELY 1500
ARTICLES ARE CITED. THIS OJTPUT IS CLEAR EVIDENCE
OF INCREASED ATTENTION TO ADVANCED DEVELOPMENT IN
SUCH AREAS AS HOLOGRAPHI", BEAM-TARGET INTERACTIONS,
HIGH-TEFPERATURE PLASMA GENERATION AND CHEMICAL
LASERS. (AUTHOR) (U)
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AD-730 438 20/12 20/6
NAVAL RESEARCH LAB WASHINGTON D. C

OPTICAL wAVEGUIDES AND INTEGRATED OPTICS
TECHNOLOGY. (U)

DESCRIPTIVL NOTE: INTERIM REPT.,
AUG 71 34P ANDREWSR. A.

REPT. NO, NRL-7291
PROJ: RRO02-07-41-5064t NRL-NO1-12

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEMICONDUCTING FILMS,
*ELUCTROOPTICS)p (*WAVEGUIDESP ELECTROOPTICS)p
LASERSt DIELECTRICSP FIBER OPTICS, MODULATORSP
GALLIUM ARSENIDESP OPTICAL EQUIPMENT COMPONENTS.
DETECTORS. LIGHT COMMUNICATION SYSTEMSP COMPUTERSP
LOGIC CIRCUITS, DISPLAY SYSTEMS (U)

IDENTIFIERS' NONLINEAR OPTICS, QUANTUM
LLECTRONICS, *OPTICAL WAVEGUIDESP SEMICONDUCTOR
LASERS# THIN FILMS (U)

AN INTRODUCTION IS GIVEN TO THE OPTICAL WAVEGUIDE
AND INTEGRATED OPTICS TECHNOLOGY WITH EMPHASIS ON
POTENTIAL APPLICATION IN NAVY SYSTEMS. THE
FUNDAMENTALS OF OPTICAL WAVEGUIDES ARE PRESENTED, AS
WELL AS A DISCUSSION OF THEIR IMPORTANT
CHARAC)ERISTICS. A DESCRIPTION OF ALL THE
WAVEGUIDL PASSIVE AND ACTIVE DEVICES THAT HAVE BEEN
DEMONSTRATED IS GIVEN. AREAS WHERE NEW DEVICES ARE
POSSIBLE ARE ALSO DISCUSSED. THIS DISCUSSION
INCLUDES OPTICAL WAVEGUIDES, PASSIVE OPTICAL
ELEMENTSP COUPLERSt LASERS AND AMPLIFIERS,
MODULATORS- DEFLECIORS, DETECTORS, NONLINEAR DEVICES,
AND It:PUT AND OUTPUT COUPLERS. THE APPLICATION OF
THESE DEVICES TO INTEGRAIED OPTICAL SYSTEMS FOR
COMMUNICATIONS. DISPLAY. ANO COMPUTERS IS DISCUSSED,
CONCLUSIONS ARE DRAWN ABOUT THE FUTURE GROWTH OF
THIS TECHNOLOGY IN LIGHT OF THE CURRENT POTENTIAL AND
THE IMPORTANT PROBLEM AREAS. (AUTHOR) (U)
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AD-731 109 20/2 20/5
AIR FORCE CAMBRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

PREPARATION AND PROPERTIES OF CUPROUS IODIDE,
(U)

JUN 71 7P O'CONNORJOHN J.
ARMINGTONALTON F.

REPT. NO. AFCRL-71-0478
PROJ: AF-5620
TASK: 562009

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN MATERIALS RESEARCH
BULLETIN, V6 P765-770 1971.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 9 JUN
71.

DESCRIPTORS; (*IODIDES, *CRYSTAL GROWTH)# COPPER
COMPOUNDS, HYDROLYSISP MODULATORS, LASERS, X-RAY
DIFFRACTION ANALYSIS (U)

IDENTIFIERS: *COPPER IODIDESP *LASER MODULATORS.
LASER MATERIALS (U)

CUPROtUS IODIDE# A POTENTIAL LASER MODULATOR
MATEPIAL, HAS BEEN GROWN FROM HYDRIODIC ACID SOLUTON
BY ThiE SLOW DECOMPOSITION CF THE CUI:HI COMPLEX.
EMISSION SPECTROGRAPHIC ANALYSIS DEMONSTRATED THAT
THE CRYSTALS PRODUCED ARE CONSIDERABLY PURER THAN THE
STARTING MATERIAL. A LAUE PATTERN INDICATES A
HIGH DEGREE OF CRYSTAL FERFECTION. (AUrHOR) (U)
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AD-731 242 20/5
INFORMATICS TISCO INC RIVERDALE MD

BIBLIOGRAPHY OF SOVIET LASER
DEVELOPMENTS. (u)

DESCRIPTIVE NOTE: REPT. NO. 2p JUL-DEC 70t
JUL 71 146P HIBBENSTUART G. ;

CONTRACT: F44b20-70-C-0081, ARPA ORDER-1622
MONITOR: AFOSR TR-71-2653

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED 14 JAN 71,
AD-729 888.

DESCRIPTORS: (*LASERSP USSRI, (*BIBLIOGRAPHIES,
LASERS), SCIENTIFIC RESEARCH, GAS LASERS,
IRASERS, SEMICONDUCTORS, DYES' COHERENT
RADIATION, OPTICAL EQUIPMENT COMPONENTS, RADIATION
DAMAGE' RADIATION EFFECTS, LIGHT COMMUNICATION
SYSTEMS, STEREOSCOPIC PHOTOGRAPHY, PLASMA
GENERATORS, STANDARDS (U)

IDENTIFIERS: QUANTUM ELECTRONICS, SOLID STATE
LASERS' SEMICONDUCTOR LASERS. LIQUI) LASERS.
CHEMICAL LASERS# ULTRAVIOLET LASERS# LASER
MATERIALS. NONLINEAR OPTICS, HOLOGRAPHY (U)

THIS IS THE SECOND ISSUE INTENDED To GIVE A
COMPREHENSIVE LISTING OF SOVIET PUBLICATIONS IN
LASER TECHNOLOGY FOR 1969-1970, AND COMPLEMENTS THE
FIRST ISSUE BY COVERING ALL THE NON-PERIODIC
LITERATURE FOR THIS INTERVAL. THIS INCLUDES OVER
100 SOURCES COMPRISING INSTITUTIONAL TRANSACTIONS,
COLLECTIONS OF ARTICLES, CONFERENCE PROCEEDINGS. AND
MONOGRAPHS DEALING WITH LASER DEVEL-OPMENTS. ALSO
INCLUDED IS MATE.R.IAL FROM REGULAR PERIODICALS FOR
JULY THROUGH DECEMBER. 1970. (AUTHOR) (U)

I
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AD-731 535 17/2
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

TOPICS IN MILLIMETER-WAVE AND OPTICAL SPACE
COMMUNICATION. (U)

DESCRIPTIVE NOTE: TECHNICAL NOTE,
SEP 71 38P WARDWILLIAM W. $ZOLNAY,

STEPHEN L. I

REPT, NO. TN-1971-43
CONTRACT: F19628-70-C-0230
PROJ: AF-b49L
MONITOR: LSD TR-71-269

UNCLASSIFIED REPORT

DESCRIPTORS: (*SPACE COMMUNICATION SYSTEMS#
MILLIMETER WAVES), (*LIGHT COMMUNICATION SYSTEMS#
SPACE COMMUNICATION SYSTEMS), LASERS,
ATTENUATION, PERFORMANCE(ENGINEERING),
RELIABILITY (U)

IDENTIFIERS: FREQUENCY ALLOCATION, YAG LASERS,
NEODYMIUM LAbLRSp CARBON DIOXIDE LASERS (U)

MANY COMPARATIVE STUDIES HAVE BEEN MADE OF

MILLIMETER-WAVE AND OPTICAL SPACE-COMMUNICATION
SYSTEMS. THE APPLICATIONS CONSIDERED HAVE BEEN
DIVERSE. INCLUDING LINKS BETWEEN SATELLITES IN LOW

EARTH ORBITS# SATELLITES IN SYNCHRONOUS ORBITS#
DEEP-SPACE PROBES# AND EARTH TER1AINALS, WITH DATA-
RATE REQUIREMENTS FROM A FEW BIT/SkEC TO GBIT/SEC.
THIS REPORT PRESENTS A SHORT TUTORIAL ACCOUNT OF
THE COMMON AND OF THE DISTINCTLY DIFFERENT FEATURES
OF SOME MILLIMETER-WAVE AND OPTICAL SPACL-
COMMUNiCATION SYSTEMS. FOR EXAMPLE, THE DESIGN OF
!HE TRANSMITTING ANTENNAS IS GOVERNED BY THE SAME
ELECTROMAGNETIC THEORY, WHICH ACCOUNTS FOR
DIFFRACTION AT AN APERTURE. HOWEVER, THE SIGNAL-TO-
NOISE RELATIONSHIPS IN THE RECEIVERS MAY NOT BE THE
SAME (GA'JSSIAN VS POISSON NOISE STATISTICS),
POSSIBLE SATELLITE APPLICATIONS ARE SURVEYED

BRIEFLY. WITH MENTION OF THE FAVORABLE AND THE
UNFAVORABLE FACTORS ASSOCIATED WITH MILLIMETER-WAVE
AND OPTICAL SPACE-COMMUNICATION SYSTEMS. CANDIDATE
SYSTEMS ARE POSTULATED AND LINK CALCULATIONS ARE
GIVEN. (AUTHOR) (U)

149

UNCLASSIFIED /7LWI2



UNCLASSIFIED

DDC REPOHT BIBLIOGRAPHY SEARCH CONTROL NO. /ZLW13

AD-732 109 20/5
STANFORD UNIV CALIF MICROWAVE LAB

MODULATOR FREQUENCY DETUNING EFFECTS IN THE
FM MODE-LOCKED LASER# (U)

JUL 70 7P SIEGMANA. E. iKUIZENGA,
DIRK J.

CONTRACT: F44620-69-C-0017
PROJ: AF-9767
TASK: 976702
MONITOR: AFOSR TR-2830

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN IEEE JNL. OF QUANTUM
ELECTRONICS, VQE6 N12 P803-808 DEC 70.

SUPPLEMENTARY NOTE: REVISION OF REPORT DATED 4 MAY
70.

DESCRIPTORS: (*LASERS, FREQUENCY MODULATION),
COHERENT RADIATION, PHASE SHIFT, GAIN? INTEGRAL
IRANSFORMý (U)

IDENTIFIERS: MODE LOCKED LASERS, QUANTUM
ELECTRONICS, YAG LASERS# NEODYMIUM LASERS (U)

THE MODE-LOCKING BEHAVIOR OF A HOMOGENEOUS LASER
WITH AN INTRACAVITY FM MODULATOR CHANGES RAPIDLY
AND ASYMMETRICALLY WHEN THE MODULATION FREQUENCY IS
DETUNED bY SMALL AMOUNTS FROM ITS OPTIMUM VALUE. A
SIMPLE ANALYSIS OF THESE DETUNING EFFECTS IS
DEVELOPED. THE ANALYSIS GIVES EXPLICIT EXPRESSIONS
FUR ALL ASPECTS OF THE MODE-LOCKING BEHAVIOR AS
FUNCTIONS OF DETUNINGo A PHYSICAL INTERPRETATION OF
THE ANALYSIS ALSO MAKES CLEAR WHICH PHYSICAL
MECHANISMS ARE RESPONSIBLE FOR THE DETUNING BAHAVIOR.
(AUTHOR) (U)
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AD-732 146 20/h
POLYTECHNIC INST or BROOKLYN FARMINGDALE N Y DEPT OF
ELECTROPHYSICS

PASSIVE Q-SWITCHING AND MODE LOCKING OF A
C12 LASER WITH CH3BRe PF5, OR SF6 AND
SELF-MODE LOCKING USING ELECTRICAL PULSE
EXCITATION# (U)

APR 71 3P JUNGC. K. SRONNPA. M9 I

LATOURRETTEJ. T. ;
CONTRACT: F44620-b9-C-0047
PROJ: AF-4751
MONITOR: AFOSR TR-71-2839

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNL. OF APPL'ED PHYSICSe
V41 N10 P4240-4242 SEP 70.

DESCRIPTORS: (*GAS LASERS, OPERATION)' LIGHT
PULSES, MODULATION, GAIN, BROMIDES, FLUORIDES,
SULFUR COMPOUNDS? PHOSPHORUS COMPOUNDS. METHANE#
IRASERS (U)

IDENTIFIERS; *CARBON DIODE LASERS, *MODE LOCKED
LASERS' *Q SWITCHED LASERS. METHANE/BROMO,
PHOSPHORUS FLUORIDES, SULFUR HEXAFLUORIDE (U)

RESULTS ARE GIVEN OF EXPERIMENTAL STUDIES USING THE
GASES Cf93BR, PF5, SF6 AND C02 WITH ADDED
BUFFER GASES HE AND H2 AS SATURABLE ABSORBERS IN
Q-SWITCHJNG AND MODE LOCKING OF A C02 LASER,
INCLUDING SELF MODE LOCKING OBTAINED BY ELECTRICAL
PULSE EXCITING OF HALF OF THE DISCHARGE TUBE.
(AUTHOR) (U)
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AD-732 229 20/5
RAYTHEON CO WALTHAM MASS SPECIAL MICROWAVE DEVICES
OPERAT ON

DEVELOPMENT ANM FABRICATION OF A YAG LASER
SYSTEM FOR STUDY OF MODE LOCKING AND PULSE
CODING LASER OUTPUT. (U)

DESCRIPTIVL NOTE: FINAL REPT. i JAN-1 JUL -t,
JUL 71 19P WARGOPLORAND J.

REPT. NO. SM-279
CONTRACT: F19623-71-C-0053
PROJ: ILIR-9-70
TASK: ILIR-9-70-01
MONITOR: AFCRL 71-0471

UNCLA$SIFIED REPORT

DESCRIPTORS: (*LASERS, YTTRIUM COMPOUNDS),
SYSTEMS ENGINEERING, PULSE CODE MODULATION, LIGHT
PULSES# ALUMINATESP GARNET, MODULATORS'
PUMPING(OPTICAL) (U)

IDENTIFIERS: *YAG LASERS, NEODYMIUM LASERS, MODE'
LOCKEu LASERS, o SWITCHED LASERS (U)

A SPECIAL PURPOSE, HIGH REPETITION RATE ND:YAG
LASER SYSTEM HAS BEEN DESIGNED, DEVELOPED AND
FABRICATED FOR USE IN EXPERIMENTS IN MODE LOCKING AND
PULSE CODING. THE SYSTEM CONSISTS OF A LASER
TRANSMITTER' POWER SUPPLY AND COOLER. THE
TRANSMITTER IS A MECHANICALLY STABILIZED' 1 METER
LONG OPTICAL CAVITY WITH A FLASH-PUMPED SINGLE CAVITY
OSCILLATOR USING A 1/4 IN. X 2 IN. ND:YAG
CRYSTAL. A KD CALLITA PRIME P POCKELS CELL' AND
A 150 MHZ MODE-LOCKING MODULATOR CELL. THE SYSTEM
WAS SUCCESSFULLY TESTED UP TO A REPETITION RATE OF 50
PPS AND A 100 NANOSECOND Q-SWITCHED OUTPUT OF 130
MILLIJOULES. MODE-LUCKED PULSES WERE MEASURED AT
0.8 NANOSECONDS. (AUTHOR) (U)
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AD-732 244 20/5
INFORMATICS TISCO INC RIVERDALE MD

BIBLIOGRAPHY OF SOVIET LASER
DEVELOPMENTS- (U)

DESCRIPTIVE NOTE: INTERIM REpT. NO. 4, APR-JUN 71P

AUG 71 lOOP HIBBENtSTUART G. I

CONTRACT: F44b20-70-C-OO81, ARPA ORDER-1622
PROJ: ARPA-OF1O
MONITOR: AFOSR TR-71-2814

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-726 !39.

DLSCRIPIORS: (*LASERSP USSR)# (*BIBLIOGRAPHIESP
LASERS), GAS LASERS, IRASERS, SEMICONDUCTORSt
OPTICAL MATERIALS, OPTICAL EQUIPMENT COMPONENTS.
COHERENT RADIATION, CRYSTAL GROWTH, DATA
PROCESSING SYSTEMS. LIGHT COMMUNICATION SYSTEMS,
STEREOSCOPIC PHOTOCRAPHY, PLASMA GENERATORS (U)

IDENTIFIERS: 30LID STATE LASFRS, SEMICONDUCTOR

LASERS. LIQLIID LASERS, CHEMICAL LASERS'
ULTRAVICLET LASERS. NONLINEAR O•TICSt ORGANIC
DYE LASFRSt, LASER MATERIALS, QUA,4TUM ELECTRONICSt
SECOND HARMONIC GENERATION. HOLOGRAPHY (U)

THE REPORT COVERS THE SECO1ND QUARTER OF 1971 WITH
THE MAJOR YIELD OF INFORMATION COMING FROM THE
APPROXIMATELY 30 PERIODIOALS KNOWN TO REPORT THE MOST
A[VANCED AND INIERESTING FINDINGS IN SOVIET LASER
TECHNOLOGY@ THIS AS WELL AS THE PREVIOUS THREE
REPORTS COVERS THE FOLLOWING TOPICS: (1) LASER
RESEARCH -- SOLID STATE. LIUITD, GAS AND CHEMICAL
LASERS; UVI CCMPONENTSI NJNLINEAR OPTICSI
SUECTROSCOPY OF LASER MATERTALS; SHORT PULSE
GENERATION; CRYSTAL GROWING; AND GENERAL THEORY$
(2) LASER APPLICATIONS -- BIOLOGICAL EFFECTS,
COMMUNICATIONP COMPUTER TECHNOLOGY, HOLOGRAPHY.
INSTRUMENTATION, MATERIALS PROCESSING, AND PLASMA
GENERATION. (AUTHOR) (U)
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AD-733 252 20/6 20/5
HUGHES AIRCRAFT CO CULVER CITY CALIF ELECTRONIC PROPERTIES
INFORMATION CENTER

THE ELECTRO-OPTIC EFFECT AND PROPERTIES OF
GALLIUM ARSENIDE FOR MODULATION
APPLICATIONS. (U)

DESCRIPTIVE NOTE: INTERIM REPT..
NOV 70 ilp MILEKrJOHN To ;

RIPT. NO. EPIC-IR-77

UNCLASSIFIED REPORT

DESCRIPTORS: (*GALLIUM ARSENIDES, ELECTROOPTICS),
(*COHERENT RADIATION, MODULATORS),
SEMICONDUCTORS, GAS LASERS. IRASERS, MODULATION,
INFRARED RADIATION (U)

IDENTIFIERS: LASER MODULATORS, CARBON DIOXIDE
LASERS, SECOND HARMONIC GENERATION (U)

THE ADVENT OF THE C02 LASER HAS GEIIERATED THE
NEED FOR A 10.6-MICRON INFRARED MODULATOR. GALLiJM
ARSENIDE APPEARS TO BE A VERY SUITABLE MATERIAL FOR
INFRARED MODULATION AND HAS BEEN WIDELY EXPLORED AS
EVIDENT BY 66 REFERENCES LISTED IN THE BIBLIOGRAPHY
PROVIDED BY THIS INTERIM REPORT. (AUTHOR) (U)
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AD-734 046 9/2 18/3
VISIDYNE INC WOBURN MASS

OPTIR II. (U)

DLSCRIPTIVL NOTE: SPECIAL SCIENTIFIC REPT. ON VOLUME 1,
SEP 71 190P MANLEYOSCAR P. ISMITH,

HENRY J. P. ;TREVEYVAIN M. ;CARPENTER#JACK
W. ;DEGGLSTHOMAS C. I

REPT. NO. VI-52-1
CCNTRACT: F19628-70-C-0097
PROJ: AF-5710
MONITOR: AFCRL 71-0528(l)

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO SPECIAL SCIENTIFIC REPT, ON
VOLUME 2, AD-734 047.

DESCRIPTORS: (*COMPUTER PROGRAMS, INSTRUCTION
MANUALS). (*NUCLEAR EXPLOSIONS, INFRARED
RADIATION), (*EXPLOSION EFFECTSF LIGHT)p
AIRBURST, NUCLEAR RADIATION, MATHEMATICAL MODELS#
OPTICAL EQUIPMENT# RADIATION DAMAGE# ULTRAVIOLET
RALIA1ION, CHEMILUMINESCENCE, OPTICAL TRACKING,
LIGHT HOMING, LIGHT COMMUNICATION SYSTEMS (U)

IDENTIFIERS: OPTIR 2 COMPUTER CODE (U)

THE REPORT DOCUMENTS THE SECOND GENERATION VERSION
OF THE OPTIR CODE - OPTIR II, THE EFFORT IS
AIMED AT ESTABLISHING THE BASIC PHYSICAL PRINCIPLES
UNDERLYING THE WIDESPREAD# LONG TERM OPTICAL/INFRARED
RADIATION OBSERVED FOLLOWING ATMOSPHERIC NUCLEAR
DETONATIONS. THE RESULT'- OF SUCH STUDIES ARE
CRUCIAL TO THE DESIGN AND EVALUATION OF OPTICAL
SURVEILLANCE, DETECTION: D.CR-I.,-,.0 , ,.i TRACINlG AND
HOMING SYSTEMS AND FUTURE LASER COMMUNICATION
SYSTEMS. ALL OF WHICH MUST BE ABLE TO FUNCTION IN A
NUCLEAR LNVIRONMENT. (U)
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AD-734 047 9/2 18/3
VISIDYNE INC WOBURN MASS

OPTIR II. (U)

DLSCRIPTIVL NOTE: SPECIAL SCIENTIFIC REPT, ON VOLUME 2t
SEP 71 174P MANLEYPOSCAR P. ISMITH,

HENRY J. P. ITREVE#YVAIN M. ;CARPENTERPJACK
W. ;DEGGESTHOMAS C.

REPT. NO. VI-52-2
CONTRACT: F19b28-70-C-0097
PROJ: AF-5710
MONITOR: AFCRL 71-0528(11)

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO SPECIAL SCIENTIFIC REPT. ON
VOLUME 3, AD-734 048.

DESCRIPTORS: (*COMPUTER PROGRAMS, INSTRUCTION
MANUALS), (*NUCLEAR EXPLOSIONS, INFRARED
RADIATION). (*EXPLOSION EFFECTS, LIGHT),
AIRBURSTP NUCLEAR RADIATION, GAMMA RAYS. X RAYS.
RADIATION DAMAGE, ATTENUATION, INTEGRAL EQUATIONS,
COMPTON SCATTERING, ULTRAVIOLET RADIATIONtPHrTOCHCUIcTRY: ElECTRON DENSITY. IONIZATION.

THERMAL RADIATION, MATHEMATICAL MODELS (U)
IDENTIFIERS: OPTIR 2 COMPUTER CODE (U)

THE REPORT. VOLUME 2. DESCRIBING THE OPTIR 2
COMPUTER CODE IS AN EXTENSION OF VOLUME 1
PERTAINING TO VARIOUS MODELS OF THE RADIATION EFFECTS
OF NUCLEAR EXPLOSIONS. (U)
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SAD-734 048 9/2 1/
SVISIDYN: iNC WOBURN MASS

OPTIR 1I, 
(U)

DESCRIPTIVE NOTE: SPECIAL SCIENTIFIC REPT, ON VOLUME 3,SSEP 71 136P MANLEYOSCAR P. ;SMITH,HENRY .J. P, ;TREVEYVAIN M. JCARPENTERP4ACK
We IDEGGES*THOMAS C. a

REPT. NO, VI-52-3
CONTRACT: F19628-70-C-0097
PROQJ: AF-5710
MONITOR: AFCRL 71-0528(rlI)

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO SPECIAL SCIENTIFIC REPT. ON
VOLUME 2.

DESCRIPTORS: (*COMPUTER PROGRAMS, NUCLEAR
EXPLOSIONS), (*NUCLEAR EXPLOSIONS, EXPLOSION
EFFECTS), AIRBURST, LOW ALTITUDE, NUCLEARRADIATION# CHEMILUMINESCENCEU RAYLOIGH SCATTERNSGtAIRGLOwD T IFFERENTIAL EQUATIONS 

(U)
IDENTIFIERS: OPTIR 2 COMPUTER CODE, PHOTOCHEMICAL
REACTIONS, FORTRAN, RKM COMPUTER CODE (U)

THE REPORT# VOLUME 3 OF THE OPTIR 2 COMPUTERCODE DESCRIBES VARIOUS MODELS EMPLOYED IN THE CODE. (U)

I
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AD-734 417 2C'5

NORTHROP CORP HAWTHORNE CALIF LASER SYSTEMS DEPT

CO LASER LINE SELECTION TECHNIQUE. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. 1 AUG 70-15 DE 71t
DEC: 71 40P BHAUMIKMANI L. i

REPT. NO. NLSO-71-7R
CONTRACT: N00014-71.-C-0037. N00014-72-C-0043
PROJ; NR-016-303

UNCLASSIFIED REPORT

DLSCRIPTORS: (*GAS LASERS, LINE SPECTRUM),
POWER, ABSORPTION SPECTRUM, MOLECULAR
SPECTROSCOPY, IRASERSP LIGHT TRANSMISSION,
ATMOSPHERE (L)

IDENTIFIERS: *CARBON MONOXIDE LASER£, VIBRATIONAL
SPECTRA, ROTATIONAL SPECTRA, ATMOSPHERIC
ATTENUATION '.U)

AN INTRACAVITY GAS CELL TECHNIQUE IS DEMONSTRATED
FOR RESTRICTING THE CARBON MONOXIDE (CC) LASER
OSCILLATIONS TO LINES COINCIDFNT WITH THE
T ANSMIzSION BANDS OF THE ATMOSPHERE. USING AN
INTRACAVITY WATER VAPOR CELL, 'iHE Co LASER GAIN WAS
SPOILED IN LINES THAT ARE ABSORBED BY ATMOSPHERIC
WATER• VAPOR, PERMITTING THE OSCILLATIONS TO BUILD UP
ONLY ON THE HIGHER TRANSMISSION LINES, (AUTHOR) (U)
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AD-734 547 20/6 20/5 4/1
4 OHZO STATE UNIV COLUMBUS ELECTROSCIENCE LAB

INVESTIGATION OF LASER PROPAGATION
PHENOMENAv (U)

DESCRIPTIVE NOTE: INTERIM TECHNICAL REPT, 1 JAN-i JilL
71,

AUG 71 49P COLLINSSTUART As o JR.;
REINHARDTFG. W ; iI

REPT. NO. ESL-3163-2
CONTRACT: F30602-71-C-0132, ARPA ORDER-1279
PROJO ARPA-1E20

IiMONITOR: RADC TR-71-248

UNCLASSIFIED REPORT

DESCRIPTORS: (*COHERENT RADIATION, ATMOSPHERIC
MOTION). LIGHT TRANSMISSION, PROPAGATION.
TURBULENCE, MICROMETEOROLOGY (U)

IDENTIFIERS: LASER BEAMS (U)

THIS REPORT DEALS WITH, THEORETICAL INVESTIGATIONS
IN THE A;EA OF LINEAR ATMOSPHERIC PROPAGATION
PHENOMENA AND MICROTURBULENCE STATISTICS& IT
SPECIFICALLY DEALS WITH THE EXAMINATION OF PROPER
AVERAGING TIMES REQUIRED FOR PROPAGATION EXPERIMENTS
AND WITH THEORETICAL BACKUP FOR PHASE STRUCTURE
FUNCTION MEASUREMENTS. FINALLY, A BIBLIOGRAPHY ON
OPTICAL PROPAGATION WHICH WAS PREPARED EARLIER HAS
BEEN UPDATED. (AUTHOR) (U)
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AD-734 798 20/6 20/5
RCA LABS PRINCETON N J

EFFECTS OF TURBULENCE INSTABILITIES ON LASER
PROPAGATION. (U)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO. It 9 JUN--
8 SEP 71p

OCT 71 26P DE WOLFDAVID A.
REPT. NO. PRRL-71-CR-31
CONTRACT: F3ObO2-71-C-0356, ARPA ORDER-1779
oDROj ARPA-1E20
MO..ITOR: RADC TR-71-249

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT TRANSMISSION, AT'AOSPHERIC
MOTION)p (*COHERENT RADIATION# FOCUSING),
TURBULENCE, O'TICAL IMAGES, DISTORTION (U)

IDENTIFIERS: *LASER BEAMS, ATMOSPHERIC
ATTENUATION (U)

WHEN IMAGES ARE FORMED FROM LASER BEAMS PROPAGATING
THROUGH TURBUIENT AIR ,A VARIETY OF SCINTILLATION
PHENOMENA OCCURS: BEAM WANDER. INTENSITY
FLUCTUATIONS, HOT- AND COLD-SPOT FORMATION, IMAGE
BLURRING# SPOT BROADENING, ETC. THE PURPOSE OF
THIS PROJECT IS TO STUDY THESE EFFECTS ANALYTICALI.Yt,
AND THUS TO INTERPRET MEASUREMENTS AND PREDICT
PERFORMANCE IN FUTURE LASER SYSTEMS.
(AUTHOR) (U)
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AD-735 935 20/6 20/5
OREGON GRADUATE CENTER BEAVERTON*

MULTIWAVELENGTH LASER PROPAGATION STUDY. (U)

DESCRIPTIVE NOTE: SEMIANNUAL REPT. JUL-DEC 71p
JAN 72 87P KERRPJ. RICHARD I

REPT. NO. 1154-13
CONTRACT: N0OO0'f-68-A-O461-O001, ARPA ORDER-1806

UNCLASSIFIED REPORT

DESCRIPTORS: (*COHERENT RADIATION? ATMOSPHERIC
MOTION), (*LASERS# LIGHT TRANSMISSION),
SCINTILLATION# TURBULENCE, SCATTERINGf
DISTRIBUTION FUNCTIONS# INFRARED RADIATION,
IRASERS, LIGHT COMMUNICATION SYSTEMS (U)

IDENTIFIERS: ATMOSPHERIC SCATTERINGe *LASER
BEAMS (U)

DURIN( THE REPORTING PERIOD, PRELIMINARY
EXPIrrIMENTS WERE CONDUCTED ON THiE NATURE A.-D EFFECTSI
OF vUNDMENTAL iNTEHMITTENCIES IN ATMOSPHERIC
TURBULENCE. THESE INTERMITTENCIES AFFECT
SCINTILLATION LEVELS. STATISTICS, AND EXPERIMENTAL
DATA SPREAD, TO A MUCH GREATER DEGREE THAN HAS BEEN
GENERALLY RECOGNIZED. FOLLOWING THIS, ATTENTION WAS
GIVEN TO TRANSMITTER APETURE EFFECTS, AND CURRENT
EXPERIMENTS ARE POINTING OUT SERIOUS DEFICIENCIES IN
CERTAIN THEORETICAL PREDICTIONS. AS AN EXAMPLE,
THE CONCEPT OF A FOCUSED BLAM SEEMS LARGELY
MEANINGLESS IN TURBULENCE, AND PREDICTIONS OF SHARP
REDUCTIONS IN SCINTILLATIONS UNDER SUCH A CONDITION
ARE NOT BORNE OUT BY PHOTOGRAPFI-IC FD ELECTRONIC

OBSERVATIONS. FINALLY, A RECENT SER.ES OF
COMPREHENSIVE MULTIWAVELENGTH SCINTILLATION
EXPERIMENTS WAS INCORPORATED INTO A PAPER, WITH THE
ADDITION OF NEW INTERPRETATIVE MATERIAL,
(AUTHOR) (U)
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AD-736 037 20/5 4/1
OHIO STATE UNIV COLUMBUS ELECTROSCIENCE LAB

LASER A8SORPTION IN THE 5 MICRON BAND. (U)

DLSCRIPTIVE NOTE: QUARTERLY TECHNICAL REPT, 23 JUN-20
SEP 71,

NOV 71 42P LONGRONALD
REPT. NO. ESL-3271-1
CONIRACT: F30bO2-72-C-O01-, ARPA ORDER-1279
PROJ: ARPA-OE20
MONITOR: RADC TR-71-3'4

UNCLASSIFIED REPORT

DLSCRIPTORt: (*COHERENT RADIATION, ATMOSPHERE),
ABSORDTION SPECTRUM, ATTENUATION, GAS LASERS,
CARBON MONOXIDE, ATMOSPHERIC TEMPERATURE,
HUMIDIIY, OPTICAL PROPERTIES, EXPERIMENTAL DESiGN,
TEST EQUIPMENT, IRASERS (U)

IDENTIFIERS: CARBON MONOXIDE LASERS, *ATMOSPHERIC
ATTENUATIONP *LASER BEAMS. INTERMEDIATE INFRARED
RADIATION, COMPUTER AIDFD ANALYSIS (u)

THE REPORT SUMMARIZED TECHNICAL DETAILS OF THE WORK
PERFORMED FROM JUNE 23 TO SEPTEMBER 23, 1971.
A DETAILED DISCUSSION OF WORK PERFORMED AT THE
OHIO STATE UNIV. ELECTRO-SCIENCE
LABOPATORY IS PRESENTED. THIS WORK CONSISTED OF
ATMOSPHERIC TRANSMITTANCE CALCULATIONS NEAR 5
MICROMETER AND THE DESIGN OF A LABOPATORY EXPERIMENT
TO DETERMINE THE TRANSMITTANCE O 0GO LASER RADIATION
THROUGH SYNTHETIC ATMOSPHERES. COMPUTER PROGRAMS
HAVE BEEN WRITTEN TO CALCULATE THE MOLECULAR
ABSOPTION DIJE TO ATMOSPHERLCA, SB^ERS NEAR
5MICROMEIER. THE TYPE OF CALCULATIONS INCLUDE
COMPUTER PLOTS OF THE CALCULATED SPECTRAP MORE
ACCURATE TRANSMITTANCE VALUES AT THE FREQUENCIES OF
THE CO LASER EMISSIONS FOR HORIZONTAL PATHS, AND
TRANSMITTANCE VALUES AT TH:E FREQUENCIES OF THE CO
LASER EMISSIONS FOR SLANT PATHS THROUGH THE
ATMOSPHERE. PRELIMINARY CALCULATIONS ARE PRESENTED
WITH WATER VAPOR AS THE ONLY ATMOSPHERIC ABSORBER
CONSIDERED. THE DESIGN OF AN EXPERIMENT TO MEASURE
THE TRANSMITTANC CTF THE CO LASER EMISSIONS THROUGH
SIMULATEL) ATMOSPHERES IS DESCRIBED. SPECIFIC TOPICS
COVEREC ARE THE CO LASER, SLLE:CTION OF THE EMISSION
LINES TO BE MEASURED, THE MULTIPLE 1RAVFRSAI rElI.
ANiD !HL LXHLNIMLNTAL PROCEDURE. (AUTHOR) (U)
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AU-736 282 20/6 4/1
MASSACHUSETTS INST OF TECH LEXINGTON LINCOLN LAB

MULTIPLE-SCATTERING MODEL FOR LIGHT
TRANSMISSION THROUGH OPTICALLY THICK CLOUDS. (U)

DESCRIPTIVE NOTE: JOURNAL ARTICLE,
JAN 71 9P HEGGESTAD,HAROLD Me &

REF'T. NO. JA-3860
CON "RAC1: F19628-70-C-0230
MONITOR: ESD TR-71-313

UNCLAS',IFIED REPORT
AVAILABt4'Y; PUB. IN JNL. OPTICAL SOCIETY OF
tAMEkLCAp V61 N10 P1293-1300 OCT 71,

DESCRIPTORS: (*-IGHT TRANSMISSION, *CLOUDS),
SCATTERIrv,, MATHLMATICAL MODELS, LIGHT
COMM,.ICAT0ON SYSTEMS, DISTRIBUTION FUNCTIONS (U)

IDENTIFIERS: DIGITAL 5IMULATION (U)

A LINEAR-SY'.TEM -'ODE' HAS BEEN DEVELOPED TO PREDICT
IRRADIANCE DlV.TRIBUTIONS ., VISIBLE LIGHT BELOW AN
IDEALIZED OPTICALLY THICK ATMOSPHERIC CLOUDt WHICH IST...... .. .. v,-, A ,V1 irJ AtN P.BITRARY MANNER. THE

MivxOYL OFFERS ELEGANiT ;1ATHLV/.TICAL SIMPLICITY AT THE
E/.PLN. OF SOME P.ECISION. A'.. SUCH, IT IS
APPLICAJýLf TO P BROAU CLA'-.S OF PROBLEMS IN WHICH
CORRECT FiNCTIONfL FORMS ARE REOjUIRElj, BUT LEVELS OF
ACCURACY BETTER THAN A FACTOR OF 2 ARE NOT NECESSARY.
OPTICAL THICKNESSES CAN RANGE FrONM ABOUT i TO 32.
O.NE EXAMPLE OF- A PkOBLEM IN THIS CLASSo THE DESIGN
OF A LASER COt4MUNICITION SYSTEM TO OPERATE THROUGH
CLOUDS, PROVIDED THE ('RIGINAL MOTIVATION FOR
DEVELOPMENT OF THE LIGHT-TPANSMISSION MODEL. IHE
OPTICAL EFFECTS OF THF CLO'j.r ARE CALCULATED BY ME,
OF A FOUP,-DIMENSIONAL LINEAP SUPERPOSITION INTEGRAL.
WHICH TAKES ACCOUNT OF MULTiPLE SCATTERING. TWO
ILLUSTRAIIONS OF THE METHOD ARE GIVEN IN DETAIL, WITH
INCIDENT ILLUMINATION REPRESENTED BY A TIGHTLY
COLLIMrArED BEAM AND BY A SUM OF INFINITE PLANE WAVES,
RESPECTIVELY, (AUTHOR) (U)
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AD-736 316 20/5 4/1

GEORGETOWN UNIV WASHINGTON D C DEPT OF PHYSICS

ArM';SPHERIC DEPOLARIZATION AND STIMULATED
BRL'.LOUIN SCATTERING, (U)

MAY 71 5P JORNASIEBE I
CONTRACT: F44620-68-C-0017
PROJ: AF-7921.
MONITOR: AFOSR TR-72-02L47

UNCLASSIFIED REPORT
AVAILABILITY: PUB* IN APPLIED OPTICS# V1O N12
P2661-2664 DEC 61,

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH
CALIFORNIA# SAN DIEGO? LA JOLLA* INST. FOR
PURE AND APPLIED PHYSICAL SCIENCES.

DESCRIPTORS: k*COHFRENT RADIATION, ATMOSPHERE).
LIGHT TRANSMISSION, POLARIZATION, SCATTERING,
LIGHT COMMUNICATION SYSTEMS (U)

IDENTIFIERS: *LASER BEAMS. ATMOSPHERIC SCATTERING.
*BRILLOUI14 SCATTERING (U)

THE EFFECT OF ELECTROSTRICTIVELY INDUCED STIMULATED
BRILLOUI, SCATCRING ON ATMOSPHERIC DEPOLARIZATION
IS STUDIED. SOLUTIONS FOR STEADY-STATE AND
TRANSIENT CONDITIONS ARE OBTAINED. (AUTHOR) (U)
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AD-736 354 17/2
MASSACHUSETTS INST OF TECH CAMBRIDGE RESEARCH LAB OF
ELECTRONICS

VARIABLE-RATE OPTICAL COMMUNICATION THROUGH
THE TURBULENT ATMOSPHERE, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
AUG 71 102P LEVITTrBARRY K, I

REPT. NO. TR-483
CONTRACT: DA-28-043-AMC-02536(E), NGL-22-009-013
PROJ: DA-2-O-061102-B-31-F

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS,
*IONOSPHERIC PROPAGATION). TURBULENCE# LASERS,
SIGNAL-TO-NOISE RATIO# RAYLEIGH SCATTERING,
ATTENUATION? MATHEMATICAL MOGELS (U)

IDENTIFIERS: ATMOSPHERIC ATTENUATION (U)

THE PERFORMANCE OF OPTICAL COMMUNICATION LINKS OVER
ATMOSPHFRIC CHANNELS IS SEVERELY LIMITED BECAUSE OF
THE EFFECTS OF TURBULENCE. ONE METHOD OF
RECOVERING SOME OF THE ATMOSPHERIC FADING LOSSES IS
TO MATCH THE INSTANTANEOUS SIGNALLING RATE TO THE
CHANNEL STATE. THE AUTHORS DEMONSTRATE THAT THE
DATA TRANSMITTER CAM EXTRACT REAL-TIME CHANNEL-STATE
INFORMATION BY PROCES-SING THE FIELD RECEIVED WHEN A
PILOT TONE IS SENT FROM THE DATA RECEIVEP TO THE DATA
TRANSMITTER. BASED ON THESE CHANNEL MEASUREMENTS,
THE AUTHORS DERIVE OPTIMAL VARIABI.E-RATE TECHNIQUES,
AND SHOW THAT SIGNIFICANT IMPROVEMENTS IN SYSTEM
PERFORMANCE ARE OBTAINED, PARTICULARLY AT LOW BIT
ERROR RATES. (AUTHOR) (U)
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ADA737 535 20/5
INFORMATICS TISCO INC RIVERDALE MD

BIBLIOGRAPHY OF SOVIET LASER
DEVELOPMENTS, (U)

DESCRIPTIVE NOTE: INTERIM REPTo NO. 5v JUL-SEP 71t
DEC 71 95P HIBBENSTUART G. I

CONTRACT: F44620-70-C-0081, ARPA ORDER-1622.
PROJ: ARPA-OF1O
MONITOR: AFOSR TR-72-0485

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO INTERIM REPT. NO. 4v AD-
732 244.

DESCRIPTORS: (*LASERS, USSR), (*BI7LIOGRAPHIES,
LASERS), GAS LASERS# IRASERS, SEMICONDUCTORS#OPTICAL MATERIALS, OPTICAL EQUIPMENT COMPONENT'S,

COHERENT RADIATION. RADIATION EFFECTS. LIGHT
COMMUNICATION SYSTEMS, DATA PROCESSTNG SYSTEMS,
STEREOSCOPIC PHOTOGRAPHY, RADIATION DAMAGE, PLASMA
GENERATORS (U)

IDENTIFIERS: SOLID STATE LASERS# SEMICONDUCTOR
LASERS, LIQUID LASERS. CHEMICAL LASERS.
ULTRAVIOLET LASERS, NONLINEAR OPTICS. ORGANIC
DYE LASERS. LASER MATERIALS, GUANTUM ELECTRONICS,
HOLOGRAPHY (U)

THE REPORT COVERS THE THIRD QUARTER OF 1971 WITH
THE MAJOR YIELD OF INFORMATION COMING FROM THE
APPROXIMATELY 30 PERIODICALS KNOWN TO REPORT THE MosT
ADVANCED AND INTERESTING FINDINGS IN SOVIET LASER
TECHNOLOGY, THIS AS WELL AS THE PREVIOUS FOUR
kEPORTS COVERS THE FOLLOWIN-G TOPICS; (1) LASER
RESEARCH -- SOLID STATE# LIQUID, GAS AND CHEMICAL
LASERS; UVI COMPONENTS; NONLINEAR OPTICS;
SPECTROSCOPY OF LASER MATERIALS; SHORT PULSE
GENERATIONI CRYSTAL GROWING; AND GENERAL THEORY;
(2) LASER APPLICATIONS -- BIOLOGICAL EFFECTS.
COMMUNICATIONSP COMPUTER TECHNOLOGY, HOLOGRAPHY,
INSTRUMENTATION, MATERIALS PROCESSING. AND PLASMA
GENERATION. (AUTHOR) (U)
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AD-83b 935 17/2 17/8 20/5 20/6
SYLVANIA ELECTRONIC SYSTEMS-EAST WALTHAM MASS APPLIED
RESEARCH LAB

ACQUISITION AND TRACKING LASER COMMUNICATIONS
SYSTEM, (U)

DESCRIPTIVE NOTE: FINAL REPT, 1 tUL 66-30 APR 68t
JUL 68 137P LANGK. ;PIKEPR. ;

RATCLIFFEoG. ;
REPT, NO. F-6170-1
CONTRACT: DA-28-043-AMC-02434(E)
PROJ: DA-iP-620501-A-448
TASK: 1-P-620301-A-44806
MONITOR: ECOM 02434-F

UNCLASSIFIED REPORT

DESCRIPTORS: (*LIGHT COMMUNICATION SYSTEMS, GAS
LASERS), DESIGN. MODEL TESTS, TARGET
ACQUISITIQNP OPTICAL TRACKING. MIRRORSP
REFLECTION, SWEEP GENERATORS,
RANGES(DISTANCE), ATMOSPHERIC REFRACTION.
ACCURACY, INSTRUCTION MANUALS. WIRING DIAGRAMS#
HELIUM, NEON# TELEPHOTO LENSES. FOCUSING.
CONTROL SYSTEMS. TRACKING TELESCOPES,
ELECTROOPTICS, PHOTOMULTIPLIERS (U)

IDENTIFIERS: LASER COMMUNICATION SYSTEMS. BEAM-
STEERING. BREADBOARD MODELS, APERTURES (U)

THREE DIFFERENT TECHNIQUES FOR AN ACQUISITION AND
TRACKING COMMUNICATIONS SYSTEM WERE EVALUATED, AND A I
DESIGN PLAN WAS MADE FOR THE MOST PROMISING APPROACH.
IN ADDITION, A SERIES OF ATMOSPHERIC PROPAGATION
EXPERIMENTS WERE PERFORMED OVER A I-KILOMETER
TURBULENT ATMOSPHERIC PATH TO DETERMINE OPTIMUM
BEAMWIDTHS AND RECEIVING APERTURE SIZES,

FURTHERMOREv STUDIES OF AN ELECTRO-MAGNETICALLY
OPERATED BEAM-STEERING MIRROR WERE MADE. IN THE
RECOMMENDED SYSTEM A MUTUALLY ALIGNED LASER
TRANSMITTER AND RECEIVER COMBINATION USING A COMMON
MIRROR STEERING ELEMENT IS USED TO ALWAYS POINT BOTH
RECEIVER AND TRANSMITTER ALONG THE SAME DIRECTION IN
SPACE. THE FOCAL PLANE OF THE OPTICS IS SCANNED TO
ACQUIRE AND SUBSEQUENTLY TRACK THE REFLECTED SIGNAL
FRO" A RETROREFLECTOR MOUNTED ON THE REMOTE TERMINAL.
THE AUTOMATIC ACQLJTTTTcx•.. A,, SEARCH PHASE IS
ACCOMPLISHED BY MOVING THE MIRROR BEAM-STEERING
ELEMENT IN A RASTER SCAN. THE AUTOMATIC TRACKING
FUNCTION IS PERFORMED BY ELECTRONICALLY SCANNING THE
FOCAL PLANE OF THE OPTICS WITH AN IMAGE DISSECTOR (U)
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CORPORATE AUTHOR - MONITORING AGENCY

*ADVISORY GROUP FOR AERONAUT,CAL AtAL.TDR-6N-II
RESEARCH AND DEVELOPMENT PARIS EFFECT OF OPTICAL PATH
(FRANCE$ IMPERFECTIONS Ow FARRY-PEROT

MODULATOR PERFORMANCE.
AGAND-CP-3 AD-&07 004

PROPAGATION FACTORS IN SPACE

COMMUNICATIONS. AFAL-TDR-6.4 II.P2

AD-674 170 RESEARCH ON TECHNIQUES FOR

LIGHT MOOULATICN DETECTION; PART

*AERONAUTICAL SYSTEMS DIV WR1GHT- II: FREQUENCY DEMODULATORS.
PATTERSON AFB OHIO AD-60o 12

* 0 * 0O@

ASD-TDR62 737 AFAL-TOR-6q-163-'T-I

STUDY AND INVESTIGATION UF RESEARCH OF TECHNIQUES FOR

ACQUISITION ANC TRACKING OF OPTICAL LIGHT MODULATION DETECTION. PART
COMMUNICATION SYSTEMS 1. AMPLITUDE DEMODULATORS.

AD-293 '(2 AD-605 q78

ASD-TDR63 727 AFAL-TDR-6'-227

EXPERIME14TAL VERIFICATION OF TUNING oF Co LASERS OVER
SUN-POWERED LASER TRANSMITTER. ANGSTROM BANDWIDTHS: SOME POSSIBLE

AD-420 98) APPROACHES.

AO-'07 82z
OAEROSPACE CORP EL SEGUNDO CALIF LAb

OPERATIONS *AIR FORCE CAMBRIDGE RESEARCH LABS L G

; * * HANSCOH FIELD 51455

TR-01t8(92)0D-0).I 0 0 *

DESIGN CONSIDERATIONS OF AFcRL-62 012

MULTIPLE LASER COMMUNICATION LINKS ON THE PRODUCTION OF AND

BETWEEN SYNCHRONOUS SATELLITE ANU SCATTER PROPAGATION FROM ARTIFICIAL

SEVERAL EARTH STATIONSo IRREGULARITIES IN THE IONOSPHERIC D-
(SAHSM-TR-60-7t LAYER

AD-677 876 AD-28N 721

$AEROSPACE RESEARCH LADS WRIGHT- AFCRL-6g4-914"
PATTERSON AFB OHIO APPLICATIONS OF LASERS.

a . * IAFCRL-SRI|)
ARL-6B-007) AD-609 846

DYNAMICS OF OPTICAL MIXING IN A 9

HE-NE LASER$ AFCRL-67-0119
AD-669 086 QUANTUM THEORY OF INTERNALLY

MODULATED LASERS.
ARL-70-0289w* D-649 85i

FRREQUENcY SHIFT AT 7,;9 MICRONS 0 *

DUE Tu COMPETITION BY o728-A LASER AFCRL-67-0223
RADIATION, A BIBLIOGRAPHY OF LASER

AD-716 876 APPLICATIONS.

AD-659 774
*AIR FORCE AVIONICS LAB WRIGHT- * * *

PATTERSON APB OHIO AFCRL-68-ODI

o * * COHERENCE OF LASER RADIATION,

0-1
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AIR-AIR

AD-666 '14 ) 4 0

* 0 . FACR-PSIRP-9O2

AFCRL-70-O0O5 TRANSyERSE MODE ELECTRO-OPTIC

TRANSVERSE MODE ELECTRO-OPTIC MATERIALSo

MATERIA'.S. AD-700 040V

AD-O 0O9 049

$ * * AFLRL'SRIf
#FCnL 7O-n468 APPLICATIONS OF LASERS.

INVESTJGATIqN OF SFECTRAL AND AD-409 8146

STATISTICAL PROpERTIES OF SINGLE-

NODE CW LASERS. dAIR FORCE OFFICE Of SCIENTIFIC

AD-716 8q7 RESEARCH ARLINGTON VA

AFCRL-71-OT9 AFOSR-65-002?

STARK EFFECT MODULATION COMMUNICATION CHAAACTERISTICS

STUDIES . OF PHOTOELECTRIC DETECTION.

AD-725 067 AD-620 546

* * * 34

AFCRL-7I-070 AF.'SR-65 0028
ATMOSPHERIC A7TENUATION OF CO QUANTUM LIMITATIONS TO

LASER RADIATION. ELECTROMAGNFr;C SI;NAL

AD-729 S47 NEASUREMENTS.

S* .* AD-610 '422
AFCRL-TI-DO.7! B B "

DEVELOPMENT AND FABRICATION OF AFOSR-66.O402

A YAG LASER SYSTEM FOR STUDY OF LASER •RRA S.

MODE LOCKING AND PULSE CODING LASER AD-476 1149
OUTPUT. 0 * a

AD-712 229 AFOSR-67-01352
QUANTUM LIMITATIONS 10

AFCRL-7'-O78 ELECTROMAGNETIC SIGNAL
PREPARATION AN, PROPERTIES UF HEASUREMENTSo

CUPROUS IODIDE, AD-64.1 640

AD-731 109
* • -AFoSR-S7-2118

AFCRL-71I-0;528(I A UNIQUE LASIR f;ETECTOR

OPTIR II. UTILIZ.NG THE PHOTODI:LECTRIC

AD-77i) 046 EFFECT IN COOLýO SEMICONDUCTORSe

ArR •8 *AD-659 7)68
ACCRL-71.0528(it|) • •

OPTIR If. AFOSR-6a-2I19

AD-74 0147 DETERHINEATIPN OF THE C02 LINE.

; . a PARAMETERS USING A C02-N2-Hf LASER,

ArCRL-71-D528(iII) AD-676 72i
AD-734 04e AFOSR-69-202STR

; LASER COhMUNICATIONS FOR THE

AFCRL-ERP-359 ALOHA SYSTEM.
ATMOSPHERIC ATTENUATION OF CO AD-4917 ;2;

LASt•M NADIATION.

AD-729 N47 AFOSR-7D-1477TR

0-2
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AME-ARM

SITCHING OF PHA$E-LnCKED COMMUNICATION CHANNEL;
SIATE5 IN THE INTRACAVITY PHASE- AD-7y4 R4i
MOOULATED HE-NE LASER; *0*

AD-707 629 AFOSR-TR-7.-1777
BIBLIOGRAPHY OF SOVIET LASER

AFOSR-70"2:I|TR DEVELOPMENTS.
SPECTROSCOPtC.STUDIES R|TH A AD-726 1:19

TUNABLE N20 LASER, ;
AO-713 178 AFOSR-TR-7 1-265

BIBLIOGRAPHY OF SOVIET LASER iAFOSR-70-2611TR DEVELOPMENTS.FRECQUENCY'ODULAIED LASER AD-7YJ 242
COMMUNICATION SYSTEM,
AD-fl1 7i ? AroSR.TR-7.I-2LS

BIBLIOGRAPHY OF SOVIET LASERAFOSR-S'so OEVELOPMENTS.
DIRECT OBSERVATION OF MICROWAVE- AD-722 244

FREQUENCY BEATS DUE TO PHOTOMIXINGOF RUOY-OPTICAL-MASER MODES AFOSR-TR-71-2819
AD-264 499 PASSIVE Q-SWITC•ING AND MODE* a • LOCKING OF A C02 LASER RITH CH3BR,

AFOSR-4B82 P 5 s, OR SF6 AND SELF-MODE LOCKING
STUDY OF MOULULATION ANV USING ELECTqICAL FULSE EXCITATION,

DETECT:NG OF COHERENT OPTICAL AD-732 146
RADIATION.

AD-q?7 612 AFOSR.TR.72-0247

ATMOSPHERIC OEPOLARIZATION AN,AF05R-TR.71-0502 STIMULATED SIRILLOUIN SCATTERING'
RESEARCH IN INTERACTION OF AD-736 716

COHERENT LIGHT *ITH SOLIDS AND WTH*TURBULENT ATMOSPHERES. AFOSR-TR-72-048,
AD-722 q79 0i38UKAFmf OF SOVIET LASER

* . a DEVELOPMENTS.
AFoStR-TF'71094

7  AD-i37 5)9
BIBLIOGRAPHY OF SOVIET LASER

DEVELOPMENTS. AFOSR-TR-2810AD-729 888 MODULATOR FREQUENCY DETUNING
* a a EFFECTS IN THE FM MODE-LOCKED

AFOSR-TR-7l- 3%s LASER,
OPTICAL PROPERTIES OF A0-732 109

SEMICONDUCTORS.
A')-722 Bb *ANERICAN OPTICAL CO SOLTMBRIDGE MASS

ArOSRPTR-?j" R| E•XPE4IMENYAL VERIFICATION OFSPATIAL HODULATION Or LIGHT SUN-IOREREo LASER TRANSMITTER#
USING SURFACE WAVES IN AN (ASD-TOR4) T27)
INTERFEROMCER, AD-420 9A3

AV-72ý! 772
"* * 0 *ARMY ELECTRONICS COMMAND FORT

AFOSR-TR-7l- ,7) MONMOUTH N j INSY rOR EAPLAIIATORY
INFORMATION RATE IN AN OPTICAL RESEARCH

0-2
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ARM-ARM

•N *GO A0-709 57•
SELF-ALIGNING OPTICAL BEAM a

RAVEGuIDES, ECOM-3)•4
AD-672 301 AN INFORMATION FEEDBACK

APPROACH APPLIED TO POLARIZATION-.
*ARMY EI.ECTRONICS COMMAND FORT MODULATED LASER COMMUNICATION

MONMOUTH N J SYSTEMS,

* * AD-7O1 95.
OPTICAL MISALIGNMENT nuE TO .

TEMPERATURE GRADIENTS IN ECOM-3))1
CLECTROGPTIc HOOULATOR CRYSTAI.S. AN EXPERIMENTAL FEEDBACK
AD-620 607 AVERAGING LASER COMMUNICATIONS

SYSTEM.
P-N JUNCTION LASERS FOR AD-71I 996

COMMUNICATION SYSTEMS. -.
AD-6)5 7s9 ECOM-3422

* . aA STUDY OF LASER RESONATORS AND
ECOM-02•4-2 MODE-I.OCKING*

RESEARCH ON SOLID STATE AD-728 101
HETERODYNE DETECTORS FOR
ULTRASTABLE OPTICAL sOdRCES. *ARMY ELECTRONIC3 COMMAND FORT

AD-66q 191 MONNOUTH N J ELECTRONIC COMPONENTS
* a a LAB

ACQUISITION AND TRACKING LASER PULSE-CODE MODULATION MULTIPLFX
COMMUNICATIONS SYSTEM. TRANSMISSION OVER AN INJECTION

AD-636 935 LASER TRANSMISSION SYSTEM'

S* a* AD-629 503
LCOM-2967

rREQUENCY-SHIFT VEYING LASER ECoM-2629
COMMUNICATION SrUOIES. HIGH-POVER GALLIUM kRSENIDE

AD-671 596 LASER DIODES-
* a *AD-627 064

LCOM-3005

ATMOSPHERIC CFFECTS ON *ARMY ELICTROt::CS LA&S FORT MONHOUTH N
"";UTL•L J VwLATtO LASER J
TRANSMISSION.

AD-676 81s DiRECT MODULATION OF A HE-NE
* . a GAS LASER.
ECOM-3?58AD-42ý 126

AN INFORMATION FEEDBACK
APPROACH APPLIED TO AN AMPLITUDE- PULSE MODULATION OF AN ELECTRON
MOOULATED DIGITAL LASER INJECTION LASER TRANSMISSION
COMMUNICATIONS SYSTEM- SYSTEM,

AO-740 946 AO-608 817

ECOm-"328 *ARMY FOREIGN SCIZNCE AND TECHNOLOGY
DETERMINATION OF CENTER RASHINGTON D C

ATMOSPHERICALLY INCUCED PHASE q o a
FLUCTUATIONS BY LONG O!STANCE FSTC-HT-237-09.69I|TERFFJnOETRY AT 631 A. ANILNNAS POR THE OPTICAL WAVE
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BAND, F*ILAMENTS;
AD-$951 270 A0-675 0l75

*ARMY PtISSJLLE CONMMN0 R4EDSTONE %~,0MY RESEARCH~ QFP.IC9 RASHINTC-N 0 C
ARSENAL ALA F .VSICAL SCIECfCS.
oDIREC TORATE LASER I-RCC@RESS AND APPLICATIONS

* .~ -AO-286 042
RR-TR-? -. *
CU2 LA5ER PULSING, INVESTIGATIONS 01: A BEAM

AD-729 774 WAVEGUIDE FOR OPTICAL FREQtiENCIL:,
AD-286 641

OAR'NY AESEARCI4 OFF- f OURNIn N C
0 @AVCO EVERETT RESEARCH LAB E !FRETT

* Ss

TH1E BEHAVIC OF LA>ER MODES IN . 0 A

A M'ýOZUM WITH I ME V.ýRYING AERL-RR-)'47
D!ELECTRIC CONSTANT. LASER DEAN- TRANSMISSION THROUGH
AD-721 272 THE ATMOSPHERE.

* * * AD-708 t9k
E-TYPE PHOTnOEM00ULATORS FOR OSASIAD ATOMIC INC CAMIRIDOL MASS
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